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Notice

This report has been prepared for the Air Force by CH2M HILL for the purpose of aiding in the
implementation of a final remedial action plan under the Air Force Installation Restorauon Program
(IRP). Because the report relates to actual or possible releases of potentially hazardous substances, its
release pnor to an Air Force final decision on remedial action may be m the public's interest. The hm_ted

objectwes of this report and the ongoing nature of the IRP, along with the evolving knowledge of site
conditions and chemical effects on the environment and health, must be considered when evaluating this
report, since subsequent facts may become known that may make this report premature or inaccurate.
Acceptance of this report in performance of the contract under which it ts prepared does not mean that

the Air Force adopts the conclusions, recommendations, or other views expressed herein, which are those
of the contractor only and do not necessarily reflect the official position of the Air Force.

RDD10012B59 WP5 (GW RI/FS) 3/27/94



DEPARTMENT OF THE AIR FORCE
H EAIDQUAWrERS SAC RAMINTO AIR kO Qi_*IO8 _ F..N'r_R _C)

McCLELLAN AIR FOR_I _$E, CALI_SORNI&

JUN2 3

2349 3

MEMORANDUM FOR SEE DISTRIBUTION

FROM: SM-ALC/EMR

5050 Dudley Blvd, Suite 3
McClellan AFB CA 95652-1389

SUBJECT: Groundwater (GW) Operable Unit (OU) Final Remedial Investigation/Feasibility
Study (RI/FS) Document

1. ARached is the GW OU Final RI/FS, This document will be in the repository for public review

on 1 Jul 94. The public comment period for the subject document and the GW OU Proposed Plan

is 5 Jul - 6 Aug 94. The public meeting to discuss the Proposed Plan is scheduled for 20 Iul 94.

2, If you have any questions or comments, please Contact me or Doris Varnadore at

(916) 643-0830,

Attachment:

GW OU Final RI/FS

OC:

McClellan Admin Record

" KENDAL R, TANNER, P E.
Remedial Program Manager
Environmental Restoration Division

Environme, tal Management Directorate
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FINAL REPORT DZSTRI]BOTION LIST

*D._SS NUMBER OF l_4_rl_S

SM-ALCzEM

5050 D_dJcy Blvd, SuRe 3
McClellaJ0 AFB CA 95652-1389

U.S. Env/ronm_ntal Proration Agcn_

Officeof Su_
Aim: Mr _'oe l_dy (H-9-1)
"/5 Hawttmrn= Street (lSth Flo_r)
San Fnmci$¢o CA 94105

2

(1 bound]l unbound)

Dept of To_c Substanc_ Control
Senior of Military Team
Region/, $_t= M/,4f, adon Bnm¢;1
Attll: _ M._rk ]vfnlinowski

Mr John Harril

101Sl Croydon Way, Suite 3
SacramentoCA 9_827.2106

2

Res_ona/Water Quall_y Coan'oi Board
At_n: Mx Alex MacDonald

3443 Rout/er Road
Sacramento CA 95827-3098

City of Sacramento
Public Works Department
Aria: Mr Robert I.,ee

5730 24th Street. Bldg 4
Sa_ramertto CA 95822

Sa_meato Me_opolitun
Air Q',mlity M_,Lqse.ment DiJtrict
Arm: Mr Jorp'
8411 JacksonRoad

Sacramento CA 95826

State D_t of HeaRh Services
_ Dnnl_ Water

Ate: M_"Bert Ellswetth
8455 Jackson R,_,_. Suite 120
Sacramento CA 95826

Sacn.memo County
Env/runmentat Manager_nt Depanm_t
_a,A _kxls Ma_-ldsls Division

Attn" Mr Mel Knl_t
8475 Jadgson Read, State 220
Sacramento CA 95827

AS Old" 23 Jun 94
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MEMORANDUM

TO:

FROM:

DATE:

SUBJECT:

PROJECT:

SM-ALC/EM

Joe HealyAJ.S. EPA

Mark Malinowski/DTSC

John Harris/DTSC

Alex MacDonald/RWQCB

Robert Lee/City of Sacramento

Jorge DeGuzman/SMAQMD
Bert Elllsworth/DHS

Mel Knight/Sacramento County
Dennis Bane/URS

William E. MichaelsAJ.S. Department of Justice

Alan Waite/HQ AFMC/CEV

Burl Taylor

Jim Bryant/AFGE Local 1857

Charles Yarbrough
Defense Technical Information Center

John Lucero/CH2M HILL, Redding

July 11, 1994

McClellan Air Force Base

Groundwater Operable Unit

Final Remedial Investigation/

Feasibility Study

SWE28722.66.FS

Attached are comments received from Alexander MacDonald, Central Valley

Regional Water Quality Control Board, and Joseph B. Healy, Jr., U.S. EPA, on the

Draft Final copy of the Groundwater Operable Unit Remedial Investigation/

Feasibility Study. Please place them and this transmittal in Volume 2 of the final

report, directly behind the divider titled "Response to Comments."



,STATE OF CALIFORN[A -Envtronmental Protect=on Agency
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PETE WILSON, Governor

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
ENTRAL VALLEY REGION

Routier Road, Suite A

mento, CA 95827-3098

v ._NE: (916) 255-3000

FAX. (916) 255-3015

22 April 1994
APR 9.5 1994

Environmental Management

Attention: Mr. Kendal Tanner

SM/ALC-'EMR

5050 Dudley Boulevard, Suite 3

McClellan Air Force Base, CA 95652-1389

CH2M HILL
REIDDING

DRAFT FINAL GROUND WATER OPERABLE UNIT REMEDIAL INVESTIGATION AND

FEASIBILITY STUDY, MCCLELLAN AIR FORCE BASE

Thank you for the opportunity to review the subject report. Regional Board staff has completed its
review and our comments are contained in the attached memorandum. Our comments have been

coordinated with Mr. Mark Malinowski of the Department of Toxic Substances Control. We do not

recommend modifying the draft final report in response to these comments, however our comments

should be made part of the record. Modifications in response to these comments would not

significantly change the findings or outcome of the report. We recommend that the report be.
finalized and that we proceed expeditiously with implementation of remedial actions.

On another note, it has come to our attention that considerable negative response was generated to

the draft version of the report. We believe that an inordinate amount of the blame was placed on the

project officer and contractor developing the report. The format, contents, and presentation

developed for the report was brought about by mutual consent between the regulatory agencies,

McClellan staff, and the contractor. We all should share a portion of the blame. Though there were

a large number of technical comments generated after review of the report, a majority of those were

not significant comments. And the large number of comments was not out of proportion given the

size of the report. We should all strive to minimize errors in the future and provide better guidance
to those who require it.

If you have any questions regarding this matter, please call me at (916) 255-3025.

AEEXANDER MC_D_

Prnjcct EngL'aeer

CC: Mr. Joe Healy, U.S. Environmental Protection Agency, Region IX, San Francisco

Mr. Mark Malinowski, Department of Toxic Substances Control, Sacramento

Mr. John Lueero, CH2M-Hill , Redding
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MEMORANDUM

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD • CENTRAL VALLEY REGION

3443 RoutJer Road, Suite A Phone: (916) 255-3000(
Sacramento, CA 95827-3098 CALNET: 8-494-0000 x,.

TO: McClellan AFB Files

DATE: 22 April 1994

SUBJECT:

FROIvI: Alexander MacDonald

DRAFT FINAL GROUND WATER OPERABLE UNIT RI/FS, MC CLELLAN AFB

Regional Board staff have reviewed the subject draft final RI/FS. The review was restricted to a

majority of Volume l, response to comments, and limited sections of Volumes 2 and 3.

Generally, staff's comments on the draft version of the report were adequately addressed and

appropriate modifications to the report were made. The comments that were not adequately

addressed, and additional minor comments, are discussed below. Staff do not believe that the

comments below require the report to be modified to address the comments below since they do not

change the outcome and next steps, and that the report should be finalized. However, the comments

should be made part of the official record in the event that changes to the report are not made.

A. GENERAL ISSUES

. Although it has been agreed upon that containment will entail containing all ground
water that contains contaminants at concentrations that exceed the Ixl0 "6 cancer risk

level, staff maintains that some plumes may be required to be contained to the

background concentration, while others may only be required to contain to the MCL or

similar level For example, the contaminated ground water plume in the A zone off-

base to the west contains areas that exceed background and that exceed the lxl0 "6

cancer risk level. Staff does not recommend performing any remedial measures on that

plume with the exception of installing some additional ground water monitor wells.

This area is of low priority and efforts could better be expended elsewhere. Staff will

review the fieldwork proposals and make additional comments during that phase.

. The proposed ground water monitor and extraction wells were not reviewed at this time.

Staff believes that the overall proposal is justified and will comment on the speeifie

well locations and depths during the more detailed development of the SAPs for the

fieldwork. The same approach applies for the sequencing of the field activities.

B. RESPONSE TO COMMENTS

l* Page RC-I, Comment 2. The second comment is not a contradiction to comment I.

The upper bound for containment and treatment will be the ground water containing

contaminants that together exceed the Ixl0 _ cancer risk level and the lower bound is

background. It cannot be completely ascertained at this time whether or not a specific

plume should be contained and remediated to concentrattons that are below the lxl0 "_

(



McClellan AFB Files

2349 13

-2- 22 April 1994

C.

cancer risk level. Staff desires to maintain flexibility within the cleanup options. No

changes are necessary to the report.

. Page R.C-19, Comment ae. Contrary to the response, I,I-DCE is the VOC with the

highest concentration in the infiuent to the GWTP and from the extraction field in

OUD. This is based on the last year's monitoring reports for the GWTP. The elevated

concentrations of 1,1-DCE are likely due to the anerobie degradation of TCE. No

changes are necessary.

. Pages RC-22 and R.C-23, comments b, c, d, and e. Staff does not concur with the . _

response to these comments. It appears that the statements made in the report

comparing risks _soeiated with ground water and the various OUs and ground water ....

zones was done without reviewing the geologic, hydrogeologie, and RI work in the

vadose zone and ground water. Some of the statements contradict the results in the

report showing mass of contaminants associated with each ground water zone. No
changes are deemed necessary since it does not effect the outcome and

recommendations of the report.

ADDITIONAL COMMENTS

I. General comment. Staff recommends the term injection be used and not reinjection

since the ground water is being injected for the first time.

. Page 4-75, second group of bullets. It is stated that risk values were not calculated for

a selected group of wells for various reasons. If the risk values were calculated, would

any decisions be different.'? If the decisions would be different, some consideration

should be given to the differences.

3. Page 4-76, first paragraph. EW-144 has two screens, not one 65-foot screened section.

4. Page 4-94, Figure 4-61. The spelling of thallium should be corrected.

5. Page 5-9, paragraph 4, and page 5-12, paragraph 2. See comment B-3, above.

6. Page 8-23, Figure 8-25. EW-233 and EW-234 are screened in the A zone.

. Pages 8-26 through 8-28, Figures 8-26 and 8-27, and Table 8-4. Given the data m

Table 8-4, the figures should be reversed for sands and silty materials.

. Page 13-18, priorities for containment. It may be that arr._ati,.s"-"- add,..,,z;';_,.,i...... n..x. ,_-r_._b_se.,o

will be a higher priority than containment of the already existing off-base plume
southwest of OUB.

9 Page 13-20, fifth bullet. To where would the mdwidual wellhead treatment systems

dtscharge? This needs to be thought about. These systems, if discharging to surface
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McClellan AFI3 Files -3- 22 April 1994

(
waters or surface water drainage courses would, need an NPDES permit since they are
off-site.

10. Page 13-25, Figure 13-9. How is it that remediation to background concentrations still
leaves a 3.1x10 "7 incremental cancer risk? All concentrations of VOCs will be below

any detection level and background concentrations of metals have yet to be determined.

1 t. Figure N- 1. This figure does not indicate all of the McClellan production welLs that
have been abandoned.

12. Figure N-2. The flows for Bw-Ig are available, and are in the report, and should be

represented in the figure.

13. Page R-10, Table R-5. the influent concentrations for carbon tetrachloride and 1,2-DCA

do not appear to be correct.

14. Page R-14, Table R-10. With the given removal efficiencies the stripped effluent

concentrations for TCE, I,I-DCE, 1,2-DCA, and PCE are not correct.

15.

16.

Page R-17, first paragraph. Staff recommends disinfection after treatment to remove

VOCs and not disinfecting treated wastewater that will be injected.

Tables R-14 and R-15. The costs presented in these tables should be checked. A

cursory look shows that collection piping for alternative I for the eastern area is costs

more than that for alternative 2 even though alternative 2 has more wells and higher

flows. It also shows that the cost for designing the treatment plant in alternative 2 is

substantially higher than that for alternative I. The only difference between the two

would be the size of the plant since they will have similar systems. The costs for

design should be similar.

(

AMM
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Chapter 2 - Cun_l_tuat Model

15. RC-10. Although they may be nuracrous and present additional effort, refcrcnce_ should
hc cited.

17. RC-10. Explanations presented in this response should appear in the text of the Draft
Final RI/FS.

21. RCo21. Although the reaper,so it.dicates that tl'm color on these items" were to be
removed, color versions remain in the Draft Final RI/F$.

22. RC-24.

38. RC-38.

Rccomnmndations for DNAPL source removal should also be added, to tim text
in this section of the Draft Final RI/FS.

.... . .Al,b.

This figure is not numbvred 4-4 and does not appear to contain pumping d_**tfor
the Caltram wells a_ requested.

51. RC-23.

62. RC-26.

A brief presentation of _inties associated with the monitoring weal network
should be in¢lude.d in thisscotion of the text.

The ez.pLtmation for including the area around MW-102 within the A-Zone
Ba_k4gxmnd Tarsct Volume is _nable. However, th¢ text on page 4-102
("B_ckgrotmd" scctioa, sixth santenc*) of tlm Draft Fiml report is not _ported
by Figure 4--10, Target Vohmm_ for Monitorinf ZotmA. Hot _ot. Risk. MCL.

which ele_'ly indicates a mrt_m bou_lary to tI_ OU-G, A-
Zone B_kground Target Volume. It issuggestedthat this figure be edited.

tg_,icwing Figure 8-17. Extraction Well l@ggdom. Monkorin_ Ztm_ B,
with Figures 4-52 Extent of VO¢ _ in

and Pigxtrc 4-71, Tarimt Volmmm for _ ZO_ B.
Risk. MCL sad Baclefro_d it appears that an MCL Target Vo_m_- has
mist_te_cly been assigned to the OU.G, B-Zone area. No clarification for this
was noted in the text of the Final Dnd_ RI/FS.

Extnte.tionwellsEW 233 mxl 234 conthme to_ on theB-Zor_ Txrgct
Volume figure(4-71)in theDraftFinalreporthowever,aCE conoentt_on
contours on Figure 4-52 of the DraR F|tm! report do not include the art_ around
either welt Iocatiou end they do not appear on Fi_tr_ 8-t7, _t
_. Monitorimt _ io the Draft: Final report. No di_io_ of tlwse
wells was idcr,tified in portimmt sections of 4,7 Mass Contamination arid Target
Volun_ of the Draft tWmalreport. Is this issue addr_cl e_'whcre in the
rc_rt text?

64, RC-28. Thiscommemt state* that this RI/FS is Int_lm. Where is it doetanented that a
final RI and final FS will be prepared when more detailed information basewide
is available (in the Proposed Plan or Record of Decision)?

Chafer 4 - F,_3_ity Study Approach

3. RC-37, The statements pre_ented in this respom_ should also be included in this s_ion
of the DraR Final RI,'FS.

Chapter II - ldmpltmmmtatlon Plan8 and Detaik.d Evahuttlon

 ,tzal._Camamm

t. RC-50. Cost accuracy spccifit_ in Section 6.2.3,7 of "Guidanc.¢ for Co_uctln_ Remedial
Invesfi_atioas and Feasibility Studies Under CERCLA _ is +50 percent to -30
percent not 30 to 15 percent as mdicated,
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1. RC-50. It is suspected that MCAFB n_ant Comment 2 of Chapter 8 instead of Comment
1. In addition. MCAFB stated in its response to Comment 2 of Chapter 8 that
existing technologies are effective in containing the hot spots. It is recommended
that MCAFB should compare the effectiveness of existing technologies with
innovative teeahnologies in treating hot spou.

APPENDIX E fI'ee_cal Memorandum E) - Prolmned Groundwater Monitoring Progrmn

1. RC-56. The EPA comment did not _ecify that its eummation of proposed monitor wells
wns r_trioted to Background Target Volume monitoring wells. Additionally. if
compared the total number of wells included on Table Eel (page E-8) from the
Draft GW OU RI/FS and Table Eel (page E-9) frctm the Draft Final GW OU
RI/FS there b a net increase to the Im3po_ monitoring well network of 18 wells
from 289 to 307. Also, a summary of the total number of Bael_round Target
Volume wells presetttad in Table Eel of the Dt_ Fitu_l Rl/b'_ iudicat_ a total
of 123 proposed wells not 116 as ta.atodin the Air Force Response to Comments,
Please explain how it was determined that additional wells were required for the
monitoring well network between the submittal of the Draft GW OU RI/FS and
the submittal of the Draft Final GW OU RI/IaS.

3. RC-58. A statement indicating bixat the work plan and samplin 8 and analysis plan which
will be developed for installation of proponed monltoring wells will include a
plume-by-plume deseflption of why each monitoring well is proposed at a
particular location should be ineluded in _ section of the text.

7. RC-60. The EPA comment also requested information about the recomrae, nded
monitoring frequency.

_IX N (Te,-h,ccal Memorandum N) - Prodeefiou Well Pumping Information

I. RC-69. No rest_nse was submitted for this eohmaent.

APIV_,N'DIX O - S_ of McClellan AFB Well _ Program

Will the new smnmary uprising the McClelhm AFB Well Abandonment Program
be submitted to the regulatory ageneles for review?

(

(

3
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April15. l_4

Mr. Ice Healy (H-9-1)
U.S. Environmental ProlectionAgency
Region IX
75 l-Iawthorn_Su'ee_
San Francis, o, CA 94105

URS
A P_Ofe $ _tGNA, L I;EnVICE$ O_GANIZATIC_

URS CONSULTANTS
2710 GATEWAy OAKS DRIV_ SUITE 250 NORTH

SACRAMENTO, CALIFORNIA _E33

TEL: (916) $20-234_

FAX; (916) 929.72g3

OFFICES

_N FRANCt _C CI NEW YCRK

,_AITLE CL_V_.LAND

CO_.ORADO SPRING_ pARAMW;
SACRAMENTO Ar.RON
PORI"LA_D BUFFAL O

_,_HIttGT_. O c. A_a__rAgOSTON
TALUt, HA_5 Ee ',,qRGII_A a_A_H

LA_ VEGAS N f,V_ exit" DEACH

62300.30.41.3178
oi._

Subject: Contract No. (_-W9-0054 / WA No. 54-28-9341

McClellan Air Force Base Oversight Work Assllpunn_ut

Review of Draft FlailBa_ewide Grotmdwatef OU, Groundwater RI/FS Report

Dear Mr. Hemly:

URS bag completed i_ review of tI_ above-referenced doctmacmt. It b our opinion tim the document
demo_tr_e _ffl_oient m,tt._z_nding of tim eubmrftce conditions for _ of l lmit_ interim groundwater
_xio_. Com_lUently, limitedinterim_.don(O aboukt only be imp_ within OUt that have been
adequacy inveattgt_ted. With re_pe_ to the r_o_i tocomments, the mtjot'ity of tho_ on the draft version
W_g gl_l_t_ly gddreAIdl4x[(_ _s____ohedCommeIttg). HoWffve_'. our remjor _ _ to fcI_18 on the
lack of _y developod btmkglound conce.atntthmm for inotgaaica, the iaordim_ly Itrgc tmmlx_ of
propoml t_itioml mtmitoring well_, tnd the fa_t that tI_ n_on _ _ _ of the gronndwater
contamination at McClellan AFB (McAFB), although it led the reader to believe it doe*.

We angge_ that the final version clearly addre_ the following:

A _lear_ and approach for nmolving the _ _ i_u_. Al_o_gh
development of be_ conce_'at/o_ b clearlya t_airnmem of the CERCLA RI/FS

prceea., the interim groundwater action(s) ahould be able t_ procee_ prior to f'taalizatd_ of
t_ background study,

2. The numb_ of addltional monitoring v_lls, identified ia the _ u nc_ary, is O_y a
po_ntial. Wc mgg_u_t these wells be inst4Ued in a phM_ mann_ to re,-evaluate this _mbcr
and possibly mi.imi-e th_ numbex of s_dition,fl wells im_Uod.

3, The meeamni.tm for incorporating fv,tute ,tud_ to fully chau._ri_ all groundwater
cOnrm'_im_on at McAFB.

The above i._me_ and suggeagions should be agreed _ and dontammted prior to the ROD (or ponbiy the
Propo_xl Plan) is fin_tl!_'_l,

If you have any questiot_ or r_Inir_ any additional information, plemm fvel free to call m¢ at (916) 929-2346.

ReapectfuUy,

URS CONSULTANTS, INC.

Site M_ger

(623O0-A/L04 | 39d. dlb)'i
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15:49 ENU fRONMENTPI_ RESTORATION NO. "766

REVIEW OF RESPONSE TO COMME2qTS
FOR

COMMENTs RECEIVED ON THE McCLELLAN AIR FORCE BASE
GROUNDWATER OPERABLE UNIT

DRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT FROM USEPA

oo6

I.

o

Consideration should be giv¢_ to the nature of this report, it would appear that a Remedial
Investigation which has yet to establish hac.kgrom_ itmrgtnl¢ constituem coneentratto_t_ end I
Feasibility Study which proposes and excess of 300 additional monitoring wells is Incomplete.

The Table of Corttcnts included in the Draft Final RI/FS is incorrect in reference to several figure
and table titles and tmmbera.

5,

,

A significant number of responses defer to a wOrkplan and a *stapling and analysht plan yet to
be developed for future GroundWater OU investigative work. The RI/FS should include some
language which de.scrlbes the nature and volutm of work which is still required to.v6_u|et¢ the
RI/FS prior to the impleamataXlon of remedial agtivitles, including the lathmRtal of the
aforementioned dooane_.

TECm XCAL MmeORAND Ca,omaw 
Grmmdwater OU _ Report would bone.fit from additiotml technical detail. Rttlonale and
criteria supporting the "budget level cost estimate" development of the monitoring well network
is required.

°

,

It ts apparent that the DrtR F!n_, GW OU RI/PS wan oomFte_ aRer the Respome to Coaxnenm.
Many of the ftgxtr_ tad tablet which reportedly received editing in the Draft Fi,_I t_port _e
identified by different nuatb_ in the Response to Cerumen, In the futore, doclalle_ ench as
these sho_Id be c,on_qe_, Also Several of 0ae titles of tables and figmes have cha_ed from the
Draft to the Dralt Ptml versions of this report. Tbe_ changes should have been rgged In the Air
Force R_>or_ to Cc_,,,e_...

Respon_ concern_ concentrations of inorgtt_ ¢or_itue_ groundwater backgmund levels irate
all o? the following: the establbltmeat of tar.klfoe_ levels are beyond the t_pe of _
(_ 47, RC-21); baskgrou_ leve_are recommended to be establishad(_ 47,
RC-12); and, the Air Fot_e is pm_ with the estabUJthmcrtt of bk_b'muud |evelt (Cotmlt_
6, RC 7). The e_blh_nt of these bedqgr0t_ tev_ is clearly a fuacttoa of the remedial
investigation, gpec.ifit_y, b_kb,mm_'|evldsof inorganic comtltuents wllhin the grta_wat_
must be ¢_tablbbed prior to completion of the risk assessment to avoid developing remediation

goals lower that naturally o_. rring groundwater constituent inorganic levels. E_biblm_nt of
baseline data such as Inorgam¢ constituent groundwater levels ,ho@d be c_tablishad pflor to the
signing of the Record of Decision.

Smdflc Comments/_

Sp_oLficcomments will be refercnc4xl by the EPA comment munber and the Re, pease to Comments page
number.

C_ 1-Introduction

4. RC-5. Please indicate th_ necessity of the figure in question (Figure 1-3) and how it
depicts integration of the existing remedial act.ions into the groundwater remedy,
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Memorandum

To: Joe Healy (H-9-1)

Remedial Project Manger

From: Daniel Stralka Ph,D. (H-9-3)

Regional Toxicologist

Subject: Review of McClellan AFB Base-wide Groundwater Operable Unit Draft Final
Remedial Investigation/Fe_bitity Study Report, dated March 1994.

Date: 2 May. 1994

I have previously reviewed and commented on the Draft of thts document and found the Draft

Final to have sufficiently eddre*._ed most of my comments. However, there are two areas
which I feel need attention. These are the inclusion of the metals and the SVOCs into the

risk contOurs and the interpretation of the mean chemical concentrations. Currently,

backgrotmd metal concentrations are being- evaluated for groundwater, but based on the
currant sampling results the evaluations could be done as was done with the organic

regardle_ of the qualifications be*ed on the blank detections. This would give a preliminary

internment of the need tO spend additional resources or pdoritized differently the background
determinations, The includon of the SVOC data into the risk contours would giv_ a complete
picture of the extent of enntamimttion at any individual well which w_ the purpose of the

$ampio-st_ific evaluation. The fact that only 91 of the 495 sample, are above a I0" ex¢¢¢_
cancer risk indicate, that there are wells that present levels of SVOC that are of concern and
should be included.

The interpretations of the mean concentrations and risk posed by chemicals found in the

ground water are mieaeading in that the areas of the plume are not addre_ed and the
concentrations are diluted by including excessively large areas The well specific risk

contours address the spatial component of the contamination but the use of the mean values
and there interpretation should be used very cautiously.

Specific Comments:

I. Page vi RLtFS Approach to Remedial Action. The use of beckground'for organic as the

detection limit is confusing. Later in the document (Section 5.5) the definition is
clarified but the redundant use of the term "background" to mean detection limit for

organic and naturally present for inorganica is unnecessarily misleading. I would suggest
defining the detection limit as the practical extent of the technology and leave it at that.

2. Chapter 4 The Conceptual Site Model should be in the Draft Final of the document. At
this stage there is no excuse for its exclusion.

3. Tables B-3,4,and 5. The units are mtssing in the column headings and several chemicals

(TCDD and bis-chluromethylether) me listed with detection limits of 0, please correct.

(

(
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UNITED STATE8 ENVIRONMENTAL PROTECTION AGENCY
REGION IX

75 Hawthorno Street

San FranciSco, CA 94105

May 3, 1994

SM-ALC/EMR
Attn: Kendal Tanner

5050 Dudley Blvd., Suite 3
Mcclellan AFB, CA 95652-1389

Re: BPk .lente on March 1994 Draft Final RI/FG for the GW OU

Dear Kendal:

Attached are comments by EPA's toxicologist and EPA,s Oversight

contractor regarding the draft final RI/FS for the Groundwater
OU. These comments constitute the sum total of ell EPA comments

on the draft final at this time. While EPA believes that it is

not necessary to address the_e comments in the final RI/FS, EPA

notes that these comments may need to be addressed during
preparation of the Record of Decision. In addition, any other

matters or inadequacies in the RI or Fs that do not

satisfactorily support the ROD will need to be addressed before

EPA signs the ROD.

My only oo_ent beyond those attached is that McAFB should pay

partioular attention to the ROD decision logic required by CERCLA

and the NCP and explained within the context of BPA's guidance on

writing decision _oouments. Basically, main points and key
features of the RI/FS will be summarized in the ROD, unless more
detail needs to be added to _he ROD because of insufficient

de,all or clarity of explanation in RI/PS.

If you have any questions, please do not hesitate to call me at

(415) 744-1489.

(

Sincerely,

.
• Jo eph B. H ely, r
/ Remedial Project Manager

JBHljbh

Attachments: i) URS comments on draft Final GW OU RI/FS
2) EPA toxicologist's comments on draft final

GW OU RI/FS
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Response to Comments

Comments were received by McClellan Air Force Base on the March 1994 Draft

Final Remedial Investigation/Feasibility Study for the Basewide Groundwater

Operable Unit from the following agency:

Department of Toxic Substances Control, May 4, 1994

Department of Toxic Substances Control, May 6, 1994

Those comments, together with responses, are presented in this section.

RDD10013662 WP5 1
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RESPONSE TO COMMENTS C £M HILL

SUBJECT:

PROJECT:

DATE:

DraflFinalGroundwaterOperableUnitRI/FS
McClellan Air Force Base

SWE28722.66.FS

June 13, 1994

Mark Malinowski

Department of Toxic Substances Control

General Comments

. The RI/FS report should provide a summary or listing of the PGOURI
recommendations.

Response: A summary of the main PGOURI recommendations is provided in

Chapter 2 of the Final report.

t Chapter 1, Introduction, has a good introduction that helps the reader

understand the organization of the chapter. Unfortunately the remaining

Chapters did not incorporate the same approach or philosophy.

Response: Comment noted.

. As discussed on April 28, 1994, in a teleconference between McAFB, U.S. EPA,

and CaI-EPA, the following comments need to be addressed if an IROD can be

completed for the proposed groundwater actions.

Innovative technologies should not be considered as the sole action for "hot

spots".

a. Chapter 9 Ground Water Treatment Options A specific

recommendation for a single treatment technology should be presented.

b° Chapter 10 - Innovative Technologies - Prior to initiating in field in-situ

treatment technologies, a containment system, that has been approved by

the regulatory agencies must be in place and operating in the treatment

area. The Department supports "long term" - up to two years -

treatability studies for the air treatment innovative technologies.

Innovative ex-situ treatment technologies should be evaluated as a

"slipstream" as was done with the Puras system in OU-D.

RDDI0013A4F WP5 RC-1
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Response: The hot spots will be remediated using groundwater extraction wells to

contain the contamination. Hot spots will not be remediated solely by

the innovative technologies. All the groundwater containment

alternatives include extraction wells in the hot spots. No further change

to the feasibility study is necessary.

a. Selection of a single treatment technology in Chapter 9 is not

appropriate because detailed evaluation of the three most

promising technologies is necessary to select a single treatment

technology. Chapter 13 now recommends a single treatment

technology following detailed evaluation.

b. The Air Force agrees that the containment system must be

functioning properly for initiation of the in situ treatability studies

and has identified containment of the hot spots as a high priority.

The Air Force also agrees with the DTSC comments on the air

treatment and ex situ treatment technologies and will plan the

treatability studies accordingly.

Primary Specific Comments

1. Executive Summary. Include a base map (half-page) showing the OUs.

The ground water priorities should be presented, in a tabular format as

indicated in the Response to Comments (DTSC Primary Specific Comment 2).

Table ES-1 indicates that five of six "End Use" alternatives are "Purvey to local

water districts," and implies a preference for distributing treated water to the

water districts. Injection of the treated water is the preferred alternative.

The sentence describing the preferred interim remedial action currently "buried"

in the last paragraph on page ix - "The preferred interim remedial .... and

(re)injection of the treated water." - should also be the second paragraph of the

Executive Summary (page iii).

Response: The alternatives have been restructured to remove the implication of a

preference for the water purveyor end use. The description of the

preferred interim remedial action has been moved up as suggested.

2. Page 1-11, Section 1.4 (Repeat of previous DTSC comment)

Bullet 1. The statement suggests that it is McAFB's intent and commitment to

remediate all groundwater contamination that has migrated off-base.

Remediation of all off-base contamination is neither prudent or appropriate.

RDD10013A4F.WP5 RC-2
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Response: Text has been revised to reflect that the priorities for the remediation of

specific areas of contamination will be developed with the regulatory
agencies.

3. Page' 2-21, Section 2.3.2 (Repeat of previous DTSC comment)

Since the PGOURI is the foundation of the RI/FS report present a summary or

listing of the PGOURI recommendations.

Response: A summary of the PGOURI recommendations has been added to

Chapter 2 of the Final report.

4. Figures 3-2 through 3-8.

The "Channel Migration Pattern" arrows and lines and "Extent of

Contamination" lines do little to aid the reviewer in evaluating the cross
sections.

Response: Channel migration lines and arrows have been removed as recommended.

5. Page 4-64, Section 4.5.7.

Paragraph 1. Add a reference to Figure 4-40. Line 5, The AdZa Well?

Response: The following text has been added to Section 4.5.6 after the first

reference to Figure 4-40:

"Almost all base well locations were obtained from the Revised Final

Well Closure Methods and Procedures Report (CH2M HILL, 1993).

This report is presented in Appendix O." The reference to "AdZa" was a

typographical error and has been corrected in the text.

6. Page 4-105, Section 4.8 Paragraph 2.

Monitor wells were not "removed" from the monitoring program. The

Department and RWQCB staff met with McAFB to evaluate and establish

"reasonable" sampling intervals given a wells past history (contaminant

concentration) and proximity to ground water plumes.

Response: The paragraph has been modified in the following manner:

"Between 1991 and 1993, several wells were not sampled through the

GSAP monitoring program. Sample intervals were selected based

primarily on the wells' past contaminant concentration history and

proximity to groundwater plumes. Some wells were not sampled because
results measured from these wells had consistent nondetect VOC results.

Spacial and temporal data gaps were not created. Other wells have VOC

RDD10013A4F WP5 RC-3
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results above detectable levels, but were still not sampled. Temporal

data gaps were created from not sampling these wells since the extent of
contamination was unbound."

7. Figure 4-41.

The Caltrans well CT-2 location on the map is not correct.

Response: The location of CT-2 on Figure 4-41 has been moved to agree with
Figure 4-40.

8. Page 7-1, Section 7.1.1 (Repeat of previous DTSC comment)

Bullet 1 specifies "Extent of offbase contamination...." The Department suggests

that "offbase" be removed, since further work will be required both on and off-

base, prior to design of the remedy.

Response: The text has been modified to incorporate the comment.

9. Page 8-19 through 21. Figure 8-22, 23 and 24.

The Figures did not make the transition from color to black and white well

enough to differentiate the "Hot Spots" from "Background". The Department

suggests either returning to color for these figures, or a different type of
shading. The ground water elevation contours should also be labeled.

Response: Figures 8-22 through 8-24 will be returned to color to allow improved

differentiation between the target volumes presented.

10. Page 8-8, Section 8.3.1 (Refer to Prior DTSC Secondary Comment #18.)

The response to the Departments comment was acceptable, however, the

response should be incorporated in the text of the report. (Original Comment)

The text describes dewatering in OU-A, and Figure 8-5 shows OUs G&H as

being susceptible. Explain why, based on available data, modeling parameters

used, etc., the area is more susceptible to dewatering.

Response: The text in the second paragraph has been revised to include the

discussion on why areas of OU G and OU H are particularly susceptible
to dewatering.

11. Page 13-17, Section 13.1.1.

Baseline requirement #10 should also include prevention of off-base
contamination when BW 18 is decommissioned.

Response: The text has been modified to incorporate the comment.

RDD10013A4F.WP5 RC-4
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12. Page 13-18, Section 13.1.1.

The Department suggests that preventing further off-base migration of

contamination from OU.B is a higher priority than containing the existing off-

base plume. The Department staff, at previous RPM meeting and discussions

and in comments on the draft RIFFS report, have suggested that McAFB and

the regulatory agencies meet with the City to discuss possible alternatives to

remediating the OU-B off-base plume.

Response: The Air Force concurs with the priority suggested by DTSC and has

arranged for meetings with the City. The Air Force will need to balance

the DTSC priorities with the opinions of the public and other regulating

agencies during the implementation of the remedial action.

13. Page 13-21, Section 13.1.1, Bullet 4

The final design packages for the treatment and end use systems will require

approval by the regulatory agencies.

Response: It is the intent of the Air Force to have regulatory review and approval

of all planning and design documents associated with the groundwater

remedy.

14. Page 13-25, Section 13.2.3, Figure 13-9

Text should be added to explain Figure 13-9. It would appear the chart is

trying to compare the ground water Target Volume risks to existing risks of

breathing Sacramento air. Provide an explanation of "Ambient Background

Risk".

Response: The following sentence was added to the second paragraph:

Figure 13-9 is a comparison of the average risk of contracting cancer for

American adults, the risk of contracting cancer as a result of

Sacramento's current air quality, and the risks from consumption of the

groundwater after the remedial action is in place (residual risk).

15. Page 3-42, Section 13.3.1

The recommendation that "Any remedy selected should be based on the MCL

target volume." is inconsistent with comments submitted by the Department

and the Central Valley Regional Water Quality Control Board and
Section 13.3.3.

Response: The text has been modified to recommend the risk target volume.

RDD10013A4F WP5 RC-5
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16. Following is a list of the Departments Geological Support Unit's (GSU)

comments. "Editorial" comments not addressed in the Report include:

Page RC-3, GSU editorial comment A-L

Response: The following sentence has been added to the text:

"The OU boundaries are presented in Figure 2-1 of the Study Area

Investigations chapter."

Page RC-3, GSU editorial comment C-1.

Response: The reader has been referred to Figures 4-43, 4-44, 4-45, and 4-46 for the
well locations. The zones that the wells are screened in have been

mentioned in the text.

Page RC-4, GSU editorial comment C-2.

Response: The text has been clarified to refer to OU B/C and not just OU C. The
wells in questions are on the border between the two OUs.

Page RC-30, GSU editorial comment 1-2.

Response: Table K-6, erroneously referred to as Table K-7, has been resorted.

Page RC-36, GSU editorial comment L-4.

Response: The wording in the text was changed, and any reference to flow rates was

eliminated. The comparison was made between concentrations and

volume of aquifer, and all references to the subject were moved to be in

one paragraph (paragraph 3, page K-11) in which Figures K-11 through
1(-16 were referenced.

The five (5) GSU comments noted above should be addressed in the final

Report, or McClellan should justify why they are not addressed.

17. Page RC-2, GSU general editorial comment 2. The Report now places

some figures (11 by 17 and larger) at the end of each chapter, and some

figures (8 by 11) interspersed among the text. We appreciate

McClellan's attempt to accommodate GSU's recommendation. However,

when searching for a particular figure cited in the text, unless the list of

figures in the table of contents is consulted first, it is unclear whether

the figure will be found within the body of the chapter or at the end of

the chapter. The original recommendation intended that al_l figures be

placed into a single sequence at the end of each chapter. Unfortunately,

to implement our recommendation would entail reprinting the entire

Report merely to ensure correct pagination. Unless reprinting the

RDD10013A4F VqP5 RC-6
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Report becomes necessary on more substantive grounds, we do not

advocate reprinting the Report merely to accommodate this

recommendation. If it is necessary to completely reprint the Report,

GSU recommends placing all figures into a single sequence at the end of

each chapter.

Response: Chapter 4, Chapter 8, and Appendix J were the only sections with

11 x 17 and larger figures placed at the end of the section. At the

beginning of each of these chapters, the following statement was provided

instructing the reader on where to:find the figures:

"As a convenience to the reader, all oversized figures (11" by 17" or

larger) have been located at the end of the chapter."

18. Page RC-5, GSU significant comment D-2.

Both the stated response to this comment and the actual revision of the Report

are inadequate. Although GSU believes that Section 4.2.2 (Aquifer Properties)

should more fully discuss details, including limitations, of the aquifer tests

performed at McClellan, the response merely defers to Appendix J. GSU

focused on the need to discuss data from multiple-well aquifer tests. The

response discussed slug test results. (The GSU comment made no reference to

slug test results.) Section 4.22 (page 4-7) was revised to merely indicate that

both "single.well and multiple-well aquifer tests" were evaluated, essentially

treating our comment as an "editorial" comment. Even this minor revision is

flawed, because the first paragraph of Section 4.2.2 (page 4-7) was revised to

merely indicate that both "single-well and multiple-well aquifer tests" were

evaluated, essentially treating our comment as an "editorial" comment. Even

this minor revision is flawed, because the first paragraph of Section 4.2.2

(page 4-7) closes by stating, "No observation wells were monitored during these

tests, preventing the use of distance-drawdown analysis or other analytical

methods that provide data free of well inefficiency influences." Presumably,

"these tests" refers to both single- and multiple-well tests. GSU recommends

that the aquifer test results be more fully discussed in section 4.2.2, induding

the possible effects of partial well penetration on analytical results. Appropriate

literature references should be cited in Section 4.2.2 for the Jacob and

Papadopolus-Cooper analytical methods.

Response: Section 4.2.2 has been expanded to provide a more complete discussion

of all single-well and multiple-well aquifer tests performed at the Base to
date.

19. Page RC-10, GSU significant comment D-11.

Despite the response's reference to the response to GSU's significant

comment D-8, describing the data set used to estimate volatile organic

compound (VOC) target volumes, the text (page 4-100, paragraph 1) still

RDD10013A4F WP5 RC-7
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characterizes the data set as spanning the period January 1992 to January 1993.

Rather than referring to the analytical data set as spanning the period

January 1992 to January 1993, the Report should refer to Section 4.6.1 and

Table 4-9, where it is made clear that the data set includes data older than

January 1992.

Response: The test has been revised to refer to data set presented in Section 4.6.1.

20. Page RC-11, GSU editorial comment D-1.

The Report now incorrectly states that the Eocene Epoch approximately spans

the period from "23 to 5 million years before the present." The Eocene Epoch

represents the period 55 to 38 million years before present. The Report states

that the Pleistocene Epoch represents the period "11,000 to 1.6 million years

ago," which indicates that the Pleistocene spans nearly 11 billion years. In fact,

the Pleistocene represents the period 1.6 million years to 11,000 years before

present. The Report should be revised for accuracy.

Response: The text has been revised as recommended.

21. Page RC-13, GSU editorial comment D-8.

Table 4-4 cites "U.S. EPA, 1992" as a reference. The list of references

(Chapter 14), indicates the EPA report was published in 1990, not 1992. This

ambiguity should be resolved.

Response: The table has been corrected to incorporate the comment.

22. Page RC-17, GSU editorial comment D-23.

Figures 4-50, 4-52, and 4-54 should be revised to indicate the range of dates of

analytical data upon which the contours are based. Regarding the fact that

dates of sample data contoured on Figures 4-50, 4-52, and 4-54 (formerly

Figures 2-53, 2-54, and 2-55), the fact that dates are indicated on the

corresponding larger figures (Figures 4-51, 4-53, and 4-55) is irrelevant. Clearly

the smaller figures are too small and cluttered for each date and data values to

be posted, nor were such postings recommended by GSU. The GSU comment

indicated that the small figures "should indicate the ... range of dates of sample

data." intending that such information would be concisely shown in the

explanation. Contour maps always have the potential to be re-presented out of

context. As such the maps should indicate the date (or range of dates) of

sample data. In this case, GSU believes it is important to indicate the relatively

large span of sampling dates (up to 11 years in the draft version - nearly
3 years in the current version).

RI)DI0013A4F WP5 RC-8
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Response: The following statement has been added to Figures 4-50, 4-52, 4-56, 4-70,

4-71, and 4-72:

"Contours based on representative concentrations that were measured

from 1988 to 1994. Selection of representative concentrations is
discussed in Section 4.6.1."

23. Page RC.19, GSU editorial comment D-30.

The comment noted that the method of derivation of K d values shown in

Table 4-14 (formerly Table 2-10) was not discussed in the Report. Although the

response and Table 4-14 cites U.S. EPA, 1990 as the source of K_ values, it is

still unclear how K d values were derived. The comment should be addressed

more substantially.

Response: The following equation has been added to Table 4-14 to explain how K d

was calculated: Ka=fo_*Koc.

24. Page RC-29, GSU editorial comment H-1.

GSU disagree with the response - "The collection of new data in areas where

interpolation is currently used to define the target volume boundaries can

indeed significantly reduce the volume extent." GSU reiterates that it is only

fair to predict that such additional data can serve to reduce the uneertain_ of

the target volume. In other words, new data points could either reduce or

increase the volume extent, depending on whether the new well penetrates

contamination that is less concentrated or more concentrated than that

predicted by the interpolation method. The sentence quoted in our original
comment should be clarified.

Response: The text of Appendix E has been modified to state that additional

monitoring wells will reduce the uncertainty in the location of the target
volume boundaries.

25. Page RC-34, GSU significant comment L-1.

GSU reflects that the original comment be addressed more effectively.

McAFB's response indicates that linear interpolation was not used and implies

that contouring the target volumes by hand somehow precludes the use of linear

interpolation. GSU believes this is an invalid implication. Perhaps linear

interpolation really was not used, but in defense of the original comment, GSU

provides the following quotes, from page K-5 of the draft Report: "Linear

interpolation between known data points was used to estimate the spatial

distribution of VOC contamination in the aquifers at McClellan AFB .... Linear

interpolation was used to estimate the location of the VOC concentration

isopleths between known data points ...." The Report then indicates that linear

RDDI0013A4F.WP5 RC-9
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interpolation of target volumes in areas of low concentration "... may be
overestimated."

Response: McClellan AFB does not understand why the comment is quoting the

Draft RI/FS. The response to the comment explains that linear

interpolation was not used in the Draft Final RI/FS, in any way, to

delineate the extent of contamination. A single contouring program

could not be used to contour the concentrations because so many factors

influence estimating the contours (e.g., knowledge of source areas,

groundwater flow directions, contaminant properties and monitoring
history at wells).

For example, the OU G and OU H A zone plume was drawn as one

large contamination plume because the industrial waste line is located in

this area and is considered a source of contamination. VOCs have

consistently been measured in MW-185, at two times in MW-226, and

only once, during the last sampling period, in MW-194. The OU G and

OU H A zone target volume was extended north of MW-102 (which was

nondetect) because VOCs were measured in the B zone in MW-103.

Additional monitoring in this area has been recommended in Chapter 13.

The eastern OU A target volume was extended southward because high

concentrations of TCE were measured in MW-158 and MW-1067 in the

fourth quarter of the 1993 sampling period. These data were not fully

incorporated into the data set because at the time of the target volume

generation, the data were not available in electronic format (as discussed

in Section 4.6.1).

In cases where a detect result was measured on the outer edge of the

monitoring network, the extent of contamination was estimated by

considering proximity to source areas, evaluating the groundwater flow

directions, and monitoring history of the area of interest. For example,

the western offbase plume was drawn as one large plume oriented in a

northwest-southeast direction. The source of the contamination in this

area is believed to be OU D. Historically, groundwater from OU D

flowed southwest, and a plume from OU D could have extended

southwest with the groundwater flow. It is possible after the operation of

the OU D extraction wells, this offbase plume "broke off' from the main

OU D plume. Groundwater in this offbase area now flows in a southeast

direction towards the production wells south of the Base. Therefore, the

plume has a northwest-southeast orientation. Concentrations in MW-

1019 have been declining with time, and it is close to the boundary of the
target volume. Concentrations in MW-1029 and MW-lll have been

constant, and the edges of the target volumes were not drawn as dose.

There is still uncertainty with the true extent of contamination in this

area and additional data points could change the interpretation of the
extent of contamination.
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Great care was taken to incorporate all possible data and all factors in

creating the data set, delineating the extent of contamination, and

generating the target volumes. Almost all the thinking processes have

been discussed in the Draft Final report. Contours were drawn by hand

because there is no other way to consider so much information with

computer interpolation packages. Linear interpolation was not used to

delineate the contours. Although linear interpolation was used in the

Draft report, the Draft Final report and the Final report are different.

26. Page RC-36, GSU editori/ll comment L-3.

Despite the response's assurance that "Figures K-2, K.3, and K-4 will resemble

the extent of prevalent contamination figures presented in the Conceptual

Model [Figures 4-50, 4-52, and 4-54)," the two sets of figures are just as

different from each other in the draft final as they were in the draft. The

appendix figures should not merely "resemble" the primary figures? GSU again

requests that the appendix figures "explicitly indicate on which primary figures

they are based, and....indicate the date(s) of sample data on which they are

based." In the case of Figures 4-50, 4-52, and 4-54 (see comment A.7, above),

Figures K-2, K-3, and K-4 should also indicate (e.g., in the explanation) the

range of dates of data upon which each figure is based. GSU's original

comment should be more effectively addressed.

Response: The following statement has been added to Figures K-2, K-3, and K-4:

"These figures are based on target volume Figures 4-70, 4-71, and 4-72

presented in the Conceptual Model. The extent of contamination

contours are based on representative concentrations that were measured

from 1988 to 1994. Selection of the representative concentrations data
set is discussed in Section 4.6.1."

27. Page RC-36, GSU editorial comment L-5.

There are new discrepancies between Tables K-2 and K-5 (formerly Table K-5).

(See "Total Mass" values for TCE and PCE). The discrepancies should be
corrected.

Response: The discrepancies have been corrected.

c. Additional comments

. Table K-1. Of the four prevalent VOCs that have been selected as compounds

of concern (Table 4-10), three have a maximum nundetectcd value greater than

the maximum concentration level (Table K-l). Of the 22 VOC species included

in Table K-l, 15 have a maximum nondetected value greater than the maximum

detected value. The greatest disparity is in the case of trichlorofluoromethane,

for which the maximum noudetected value is 1,100/tg/l, compared to its
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maximum detected value of 15/_g/l. Although it is not practical for us to

determine the proportion of analyses conducted with elevated detection limits,

we must state our concern that many "non-detects" may be invalid. We

recommend that every effort be made in the future to keep detection limits at

or below the MCL for analytes that have an MCL. We also recommend that

Appendix K or some other section of the Report be revised to evaluate and

discuss the significance of the elevated detection limits documented in
Table K-1.

Response: The reference to detection limits has been changed in the table to refer

to reporting limits. The following paragraph was included in the text to

explain the difference:

"Some discrepancy may be noted with the maximum nondetected

reporting limit when compared to the detected values. The reporting

limit was raised because of sample dilutions. Sample dilutions are

necessary when there is a high concentration of one or more compounds

in the given sample. The reporting limit is increased as a function of the

dilutions, and all compounds are reported at the values detected in the

final dilution and qualified using the final reporting limit value.

Procedures to keep the reporting limits at or below MCLs, for

contaminants with MCLs, are included in the Basewide RIFFS QAPP

Update (Radian, 1994)."

. Page K-9, top of page. The Report states, "only __ [sic] wells were sampled

within the last 2 years." Obviously this paragraph is in draft form and needs

revision. Appendix K should be revised for accuracy.

Response: The revision has been made in the Final version of the report.

. Figures 4-7, 4-8, and 4-9. The contouring of transmissivity values shown in

these figures is greatly improved over the draft version figures. However, each

figure displays a minor mismatch between a posted transmissivity value and

nearby contours. In Figure 4-7, MW-175 (T = 965 flZ/day) is closer to the 500

contour than the 1000 contour. In Figure 4-8, MW-195 (T = 275 ft2/day) is

closer to the 500 contour than the 250 contour. In Figure 4-9, MW-1063

(T = 613 ftZ/day) is situated between the 1000 and 1500 contours. GSU

recommends that the contours in these figures be adjusted to better honor

posted transmissivity values.

Response: The contours have been revised in the Final version of the report.
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. Figures 4-14 and 4-15. Ground surface is indiscernible in these profile

illustrations of the vadose and saturated zones. The figures should be revised

to graphically depict ground surface.

Response: The ground surface elevations have been explicitly added to these figures.

. Page 4-77, paragraph 3, and Figure 4-42. The Report indicates that Figure 4-42

includes a time-series graph for "cis-I,2-DCE", but the graph in Figure 4-42 to

which the Report probably refers actually shows 'Total 1,2.DCE". This minor

discrepancy should be resolved.

Response: The minor discrepancy has been resolved.

. Page 4-79, Table 4-11. The table mistakenly indicates that there are a total of

115 extraction wells in the monitoring network. There are in fact only 15

extraction wells. Table 4-11 should be revised for accuracy.

Response: The typographical error has been corrected.

. Page 4-85, bottom of page. The Report indicates that "maximum VOC results

collected from January 1992 to January 1993" were used to estimate the extent

of VOCs. However, this statement contradicts with Section 4.6.1, in which it is

shown that analytical data older than 1992 were also used. The Report should

be revised for accuracy. See Comment A-4.

Response: The text has been revised to incorporate the comment.

. Table 4-9 and Table K-6. These tables are improperly sorted, such that, for

example, MW-102 occurs between MW-1019 and MW-1020. The table should be
re-sorted. Also see Comment A-1.

Response: These tables will be sorted numerically.

. Cross sections in Chapter 3. Several cross sections include graphic elements

which purport to indicate "channel migration pattern." We submit that such

indications are highly speculative and should not be included on the cross
sections.

Response: Channel migration arrows and lines have been removed as

recommended.
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Response to Comments

Comments were received by McClellan Air Force Base on the November 1993 Draft

Remedial Investigation/Feasibility Study for the Basewide Groundwater Operable

Unit from the following agencies:

Regional Water Quality Control Board

Department of Toxic Substances Control

U.S. Environmental Protection Agency

Those comments, together with responses, are presented in this section. The

Chapters in the Draft copy have been renumbered in the Draft Final as indicated in
the Table of Contents.
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RESPONSE TO COMMENTS   IHII I

SUBJECT:

PROJECT:

DATE:

Draft Final Groundwater Operable Unit RI/FS
McClellan Air Force Base

SWE28722.66.FS

March 28, 1994

Alexander MacDonald

Regional Water Quality Control Board

Letter dated January 13, 1994

. Regional Board staff cannot accept a target volume of less than 10 .6 risk target

volume. Any reduction from this would not be protective of the aquifer as a

drinking water source.

Response:

The Air Force concurs with the establishment of a 10 4 risk target volume as the

goal of the interim groundwater remedy. Discussion of the preferred alternative

has been changed to reflect this comment.

g Target volumes may differ between plumes, either a 10.6 risk or background

target volume. This is due to the complexity of capturing/treating various

plumes. It may be easy with little increase in cost to capture all concentrations

above background for a particular plume. Given the uncertainties in target

volumes at this time, staff cannot recommend a relaxation from containment

and treatment of concentrations exceeding background concentrations.

Response:

This comment appears to conflict with Comment 1 above. Given the approach

of developing an Interim Record of Decision (ROD) for the Groundwater

Operable Unit (OU) in 1994, followed by a Basewide ROD (final) in the future,

it appears the 104 risk target volume is appropriate at this time, given the

uncertainty in estimating the background target volume. It is important to note

that each target volume has areas of uncertainty that will require further data

collection, either through Hydropunch sampling or monitoring wells, and the

estimation of the difference between capture of the 104 risk target volume and

the background target volume will improve as additional data are collected.

There are administrative vehicles to change target volumes in the future, parti-
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cularly an Explanation of Sigmficant Differences to amend the Interim
Groundwater ROD or the Basewide ROD.

, Plumes should be prioritized and remediated accordingly. Staff does not

recommend attacking the very low concentrations in the off-Base plume to the

west at first. Eliminating the flux of contaminants off-Base should be done

before funds are spent on remediating that off-Base plume. The only off-Base

plume that might have a high priority would be that off of OU A. Off-Base flux

and hot spot remediation on-Base should be where dollars are spent.

Response:

The priorities have been revised according to the comment. The commentor

suggests that the OU A offbase plume should be the only offbase plume to

receive high priority. However the plume moving offbase south from OU B

should also receive a high priority.

. Conducting additional remedial investigation (plume definition) should be done

in phases with hydropunch or depth-specific sampling done prior to placement

of monitor wells. Monitor well construction would then follow and the plumes

and target volumes refined. Then extraction systems would be installed in a

phased approach to allow a more efficient extractions system to be designed.

It is understood that the extraction/treatment proposal presented in the report

assumes no new information had been gathered prior to monitor and extraction

well installation, and treatment plant design. In reality, the target volumes will

be smaller than that presented in the report after additional sampling is done.

Response:

It is the intent of the Air Force to implement the project in a phased approach,

as defined in the schedules in Appendix S. The phasing of the implementation

has been more clearly illustrated in the new Chapter 13 (formerly Chapter 11).

With respect to the use of Hydropunch or depth-specific sampling prior to

placement of monitoring wells, it is important to match the data collection

technique to the data collection need. In many cases the use of a monitoring

well without further water quality data is appropriate because the function of

the well is to provide water level data to evaluate the capture zone of the

interim remedy. If the only need is a one-time water quality value, then indeed

the Hydropunch will be used.

The commentor noted the alternatives were developed assuming no additional

data were collected prior to design and that is correct, with the exception that

the decision analysis model was used to evaluate if the best strategy would

change if the flow was considerably lower than estimated from the current data

set. The conclusion was the strategy did not change until the flow on the east

side was reduced to less than 100 gpm; the decision on the treatment technology
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is relatively insensitive to changes in flow from 100 to 700 gpm. The target

volumes should be smaller for the A, B, and C zones, but the data set did not

allow calculation of a target volume for the D/E zones so the total flow may be

similar or greater than estimated today.

McClellan should not rely on selling of the extracted and treated ground water

to the water purveyors. With the current Department of Health Services (DHS)

philosophy, there is plenty of "clean" water which the purveyors can use as a

water source. McClellan is encouraged to pursue the matter with DHS and if

they reverse their current position and allow the chosen reuse, staff recom-

mends the water be used on-Base, to the extent possible, to off-set the loss of

BW-18.

Response:

The Air Force prefers the use of reinjection as the preferred alternative for

water end use, given the DHS policy and philosophy. Reinlection testing is

slated to take place in 1994.

Memorandum Dated 13 January 1994

L VOLUME I

A. SUMMARY

1. Significant Comments

a. Page viii, Table S-1. At this time, staff does not believe it is wise to

place a good deal of faith in the ability to sell extracted and treated

ground water to the water purveyors. This is the chosen alternative

for the end-use option and Department of Health Services (DHS)

policies do not allow for this end-use given the current availability

of uncontaminated water sources. Staff encourages McClellan to

pursue the concept of the chosen option with DHS. Alternately,

injection of the treated water would preferred to discharge to

Magpie Creek. The first choice should be to use the water on-Base

as much as possible. The treated ground water could be all, or a

portion of, the replacement supply for the closure of BW-18. It is

not clear whether the DHS policy would apply to the reuse of the
water on-Base.

Response:

The Air Force is pursuihg reinjection as the preferred alternative,

and the testing of reinjection will take place in 1994. The issue of

reuse onbase as potable or non-potable supply will continue to be
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pursued in parallel with the testing of reinjection's technical

feasibility.

2. Editorial Comments

at Page v, first paragraph. It is stated that ground water contamina-

tion under OU D appears to be declining with time due to biodegra-

dation and response to remedial actions. Declining concentration

levels are also due to the temporary attenuation of the contaminants

in the vadose zone as the ground water has declined 1-to-2 feet per

year.

Response:

The text has been changed to incorporate the comment.

bo Page v, paragraph 3, last sentence. It is stated that contamination

under McClellan Air Force Base represents a potential threat to the

quality and useability of ground water as defined by State of

California policies. The contamination in vadose zone/s a threat to

the quality and useability of the ground water beneath the Base. In

addition, the ground water has already been degraded sufficiently to

effect the useability of the ground water.

Response:

The comment has been incorporated.

B. INTRODUCTION

1. Editorial Comment

a. Page 1-10, first paragraph. The second sentence of this paragraph

states that the OU C and OU B extractions systems currently pro-

duce approximately 90 gpm. Does this flow include all of the flow
from the three extraction wells installed under the OU B EE/CA?

Response:

The 90 gpm does include the flow of the OU C extraction wells.

C. CHAPTER 2, CONCEPTUAL MODEL

1. Significant Comments

at Page 2-33, physical properties of the aquifer. The moisture content

is listed to be 15 to 25 percent. What is the purpose of moisture
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content in a saturated aquifer? Does this mean that the soils with a

porosity of 35 to 45 percent will have 10-20 percent air by volume,

potentially exceeding the percent water by volume in the soil matrix.

Response:

Moisture content equals the weight of water divided by the weight of

the soil matrix. In a saturated media, the voids are filled completely

with water. The saturated and unsaturated moisture content are

listed in the text as follows:

• Moisture content from vadose zone soils: 0.15 to

0.25 percent

• Saturated moisture content: 0.30 to 0.35 percent

Vadose zone moisture content, total porosity and dry bulk density

were sampled for during field activities. The saturated moisture
content was calaculated as follows:

w_at%=Ww/W_o_l=(Vtotal*ntotal)/(Vtot_l*drybulkdensity). The total
volume cancels.

bo Page 2-70, Water Balance. It is stated that 2.5 inches of rainfall

percolate to recharge the aquifer. One cannot assume that percola-

tion takes place over the entire Base. A significant portion of the

Base is paved, or contains buildings and other less pervious

surfaces. In addition, the percolation rate is not high at the Base as

evidenced by the failure to reclaim wastewater at Base by land appli-

cation. Samples analyzed for moisture content during RI activities

do not indicate much recharge.

The third paragraph discusses the flow through monitor zones A, B,

and C close to BW-18 and gives values of 27, 67, and 262 acre-feet,

respectively. How were these values developed? Through what

vertical plane did this volume of water pass? Was it a plane or

cylinder around the well? What distance from the well was the

surface through which the given volume of water passed? Do the

latter sentences discussing water losses/withdrawals deal with the

same plane around BW-18? The loss of 55 acre-feet/year from the

A-zone is from near BW-18? Throughout the Base? All of OU B?

The last paragraph discusses vertical flow between monitor zones A,

B, and C. Do the volumes given represent vertical flow across the
whole Base?
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These are listed as significant comments since they impact calcula-

tions on which the model is based. A separate appendix may have

been appropriate to detail how the water balance was developed and

the calculations presented.

Response:

The water budget section has been completely rewritten to address
the concerns stated in this comment. Please refer to the revised

water budget section in Chapter 4 of the revised RI/FS Report.

C. Page 2-90, paragraph 3. This paragraph discusses the concentra-

tions of nickel in ground water and states that it is above MCLs in
certain locations on-Base but is not a contaminant of concern. How

can a metal above MCLs not be a contaminant of concern? Con-

centrations of metals may effect the water end-use options. Even if

metals are not above MCLs, the discharge of the extracted ground

water will have metal limitations placed on it if the discharge is to a

surface water or injected into the ground water aquifers. The metal

concentrations should be closely scrutinized and compared to the

effluent limitations for the GWTP discharge and background con-

centrations in ground water to assess potential treatment options if

necessary.

Response:

No metals can be selected as contaminants of concern (COCs) until

a detailed evaluation of metals is performed. An evaluation of

metals cannot be performed in this interim RIFFS for the following
two reasons:

Background groundwater metals concentrations have not been

established for groundwater beneath McClellan AFB. Hence, it

is not possible to differentiate between metals in groundwater

that occur naturally because of mineral dissolution and metals

contamination from Base activities.

A variety of field procedures have been used and it is not

possible to distinguish between results from different sampling

procedures. Historically, both filtered and unfiltered samples

have been collected at low, and possibly high flow rates. Turbid

samples are generally collected at high flow rates that may

overestimate groundwater metals concentration.

Background concentrations must be established and field sampling

techniques must be standardized before the extent of metals
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concentrations can be evaluated. A discussion of metals as a data

gap is presented in the conceptual model.

Metals concentrations in the influent to the groundwater treatment

plant have been addressed in the FS. The cost of adjusting the

treatment system to treat potentially elevated concentrations has

been evaluated and is discussed in the FS Approach and the

Implementation plan chapters.

d, Figures 2-65, 2-66, and 2-66. The extent of contamination defined

by background, 10 -6 risk level, and MCLs are presented using a

linear extrapolation. This method greatly exaggerates the extent of

contamination, especially in the upgradient direction. Since these

target volumes are used to generate the number of wells, volumes of

water to extract, treatment volumes, end-use options, and time to

cleanup, and the costs associated with them, further refinement is

necessary. If it is desired to demonstrate that the cost to capture

and cleanup to background concentrations is unacceptably high,

then the target values must be more realistic. The current volumes

will exacerbate the cost differential between remediating the three

target volumes.

The new data from the southern OU A plume should be incor-

porated to the extent possible.

Response:

Revised target volumes are presented in the Draft Final Remedial

Investigation/Feasibility Study (RI/FS). They were delineated from

groundwater samples from 267 monitoring wells and 5 extraction

wells, and hydropunch samples from 7 borings. Extraction wells with

screened intervals greater than 20 feet long were not included in the

target volume generation. Data from the following sources were

examined to delineate the target volumes:

Data from the Radian Groundwater Sampling and Analysis

Program (GSAP) data base up to third quarter 1993. Risk

values were calculated for these samples.

• Groundwater data from the OU D RI Summer/Fall 1993

Sampling effort

° Data from five southern OU A wells

Few wells in the A Zone of OU G and H, the eastern edge of the

OU A plume, and the southern OU B plume have groundwater con-
centrations that fluctuate above and below maximum containment
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levels (MCLs). Data from the fourth quarter 1993 sampling was

studied to determine how most recent concentrations affect target

volumes. For example, trichloroethene (TCE) was measured at

8.1 #g/1 in August 1993 in MW-194 in OU G, but at 3.0 _gh October

1993. This is the only well in the region that an MCL target volume

would or would not exist depending on which concentration was

used. The target volume was presented because concentrations are

fluctuating. These fluctuations will be discussed in the report. The

more conservative target volume was selected.

Linear interpolation was not used. With significantly more data

points, especially from wells that were measured consistently non-

detect and thus dropped from the sampling program, target volumes

were realistically bound. In areas where the extent was unbound,

information about groundwater flow directions and distance from

source areas were used to delineate the target volumes. Unbound
conditions will be shown in dashed lines and bound condition will be

shown in solid lines.

e. Page 2-136, third bullet. How was this information used to alter the

extent of contamination? Show the difference between before using

the information and using the information.

Response:

Monitoring Well MW-194, MW-185 and MW-226 in OUs G and H

all measured volatile organic compound (VOC) concentrations above

detectable levels but are located 2,000 to 5,000 feet apart. These

wells were used to define a single plume because it is believed that

the Industrial Waste Line (IWL) is the primary source of contamina-

tion in this area. Over time and under groundwater flow, the leak-

age from the IWL has merged into one low contamination plume. If

the IWL was not a potential source, several smaller target volumes

would have been delineated with OU-specific activities as the pri-

mary source of contamination. This will be discussed in the text.

fl Page 2-137, paragraph 1. It is stated that linear approximation does
not overestimate the mass because most of the mass is located in

the hot spot areas. The mass will still be overestimated, just that

the degree of overestimation will not be as great.

Response:

Comment noted. Linear interpolation was not used in the mass esti-

mates or the generation of the target volumes.
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go Page 2-137, paragraph 4. It is stated that the wells that had
measured VOC results above detection levels that had been removed

from the monitor network created temporal data gaps. The past

values for those wells, trends in concentration, location relevant to

the plume, and professional judgement should be used to bring the

data point onto the plot if it helps define the extent of contamina-

tion. In general, most of the wells that had detectable concentra-

tions and were removed from monitoring, at least temporarily, were

due to the constant low concentrations, known ground water flow

direction, and redundancy. Many of the wells are scheduled for

sampling and analysis a minimum of once every two years.

Response:

To generate the revised target volumes, 267 groundwater wells,

7 hydropunch samples from OU D, and 5 extraction wells were used

(versus approximately 161 wells that were used to generate the

original target volumes). Several wells that were not included in the

original data set were added to the revised data set to create the

revised target volumes. These wells were sampled prior to 1992, at

consistent concentrations (mostly nondetect), and thus were dropped

from the monitoring program because no concentration changes

were observed. These data points were brought back onto the

plots. Data from the Radian GSAP program up to and including

3Q93 was used to delineate target volumes. Risk calculations were

performed on this data set. The 4Q93 concentration data was also

examined, but was not incorporated fully into the target volumes

because it is not available in electronic form and risk calculations

cannot be performed (see response to Comment d on how 4Q93

data was used). New data from Jacobs and the OU D RI were also

used to further delineate the southern OU A plume and the OU D

plume, respectively. Concentrations for each well were selected in

the following manner:

Wells that were last sampled prior to 1988 were not included in

the data. set. Actually, the last time these wells were sampled
was in 1986.

If a well was sampled in 1992 or 1993, the most recent concen-

tration was selected, because this time period is considered

representative of current conditions.

If a well was sampled prior to 1992 (but after 1988), the time

series of the well was examined in an attempt to extrapolate

current conditions. In many cases the wells were consistently

measured to nondetect (ND) levels and thus ND levels were

assigned. For wells that observed fluctuating conditions, 4Q93
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GSAP data was used if available, otherwise an average was
taken.

This analysis is presented in the RI/FS.

h* Page 2-138, paragraph 3. It is stated that no additional C Zone

monitor wells need to be added in OU A to the sampling program

because only two C Zone wells have ever had samples that exceeded

the MCL. Were these wells located in the best areas to detect if

concentrations in the C Zone exceed MCLs? The wells and

delineated plume layer should be reviewed to make sure that no

additional C Zone wells are needed in OU A.

Response:

The last sentence of paragraph 3 has been deleted. Additional wells

in the C Zone of OU A are proposed for water quality, hydraulic

control, and/or to perform aquifer testing. These wells will assist in

confirming the presence or absence of elevated levels of VOCs in
the A Zone of OU A.

i. Page 2-142, last paragraph. Adding additional wells to the north of

OUD is of questionable value. The trend for MW-1026 is not
indicative of a source from OU D.

Response:

At least one well to the northeast of the OU D source areas should

be installed to determine the northeastern extent of contamination

and the northeastern extent of hydraulic control of the OU D extrac-

tion wells. Hydropunch samples from C2, collected during the

summer 1993 RI sampling, yielded ND for all groundwater VOCs

and hence, bound the northern extent of the plume. Discussion of
OU D as a source of contamination at MW-1026 has been deleted

from the text.

2. Editorial Comments

a. Where is Page 2-8?

Response:

Figures that are 11 inches by 17 inches take up two pages. Page 2-8

is the second half of Figure 2-3 that started on page 2-7. In the

Draft Final, ll-inch by 17-inch figures will be put in the back of the

chapter.
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h,* Page 2-13, Stiff and Piper Diagrams. Stiff and Piper diagrams

should be developed for the D and E aquifers since ground water

injection into to those and deeper aquifers is a potential end-use

option for disposal of treated ground water. Similar water quality

values are required for both the injected water and the water of the

zone into which the injection is to take place.

Response:

Inorganic water quality information is currently not available for

groundwater monitoring wells in the D and E Zones. Therefore Stiff

and Piper diagrams for wells in the Monitoring Zones D and E can-

not be prepared at this time. As part of Phase I of the remedy,

constituents in native groundwater will be compared with consti-

tuents in treated reinjection water to ensure the compatibility

between the two types of waters and to satisfy regulatory require-

ments. The recommended analytes for reinjection evaluation

included the following:

• TPH, EPA 418.1

• Metals, SW 6010

• Arsenic, SW 7060

• Lead, SW 7421

• Mercury, SW 7470

• Selenium, SW 7440

• Semivolatile Organics, SW 8270

• BOD, EPA 405.1

• COD, EPA 410.4

• Alkalinity, EPA 403

• Hardness, EPA 130.1

• Nitrogen, Kjeldahl, EPA 351.2

• TOC, EPA 415.1

• TDS, EPA 160.1

• TSS, EPA 160.2

• Inorganic Anions, EPA 300.0

• Purgeable Hydrocarbons, SW

Aromatics Volatiles, SW 8020

6010 and Purgeable

Concentrations in the reinjected water must be equal to or less than

the concentrations in the native groundwater. Native groundwater

will be collected from Base wells or nearby municipal supply wells,

or from a newly installed deep monitoring well at the proposed

injection location (to obtain site-specific water quality information).

Co Figure 2-9. This figure presents transmissivity value contours for

the A Zone. Several of the individual data points are significantly
outside of the values of the contour lines on either side of the data
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point. This is readily apparent for monitor well MW-12. It should

also be noted that the transmissivity values will be dependent upon

the type of sediments into which the screened intervals for the moni-

tor wells were completed. Some A zone wells may not have been

completed in permeable materials, while others were. Contouring

values from different aquifer tests completed in differing materials

may not provide a good indication of changes in transmissivity

across the Base. In addition contour lines are developed well past

any plotted data points. How far can the data be extrapolated?

Staff recommends deleting the contour lines from the figure.

Response:

The data presented in Figure 2-9 will be recontoured.

d. Figure 2-10. The comments for Figure 2-9 apply to this figure also.

Response:

The data presented in Figure 2-10 will be recontoured.

e. Figure 2-11. The comments for Figure 2-9 apply to this figure also.

Response:

The data presented in Figure 2-11 will be recontoured.

f. Page 2-33, Table 2-4. The maximum detected value of TCE is

68,000/tg/l in MW-128 in OU C. Is the mean concentration value

including all non-detects? If so, what value is assigned to the non-

detect concentration used in determining the mean.

Response:

The mean concentrations were calculated with a value of 0 (zero)

assigned to NDs. The detection limit, or a fraction of the detection

limit, was not used because, in several instances, the detection level

was higher than several of the detected values. A footnote has been

added to Table 2-4 to explain how the means were calculated.

g. Page 3-47, first paragraph. The last sentence says that the only

discharge of ground water is by pumping of irrigation and supply

wells. Ground water extraction is occurring on-Base as part of
remedial actions.
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Response:

The last sentence of the first complete paragraph has been revised

as follows, "At the present time, the only discharge of groundwater is

by pumping of irrigation and supply wells and by the pumping of

onbase extraction wells as part of the remedial actions."

h. Figure 2-23. This figure presents historical ground water flow

directions. Are these directions good for any point on the Base?

Wouldn't local influences produce potentially different flow direc-

tions, since this figure uses data from surrounding supply wells in

the Sacramento Area?

Response:

Figure 2-33 has been deleted. The flow vectors presented in the

figure are in the vicinity of OU D only. This was mentioned in the

original text.

i. Where are Figures 2-31 and 2-32?

Response:

These figures are C-sized figures that are located in pockets at the

back of the chapter. The text indicates the location of these figures.

jo Page 2-59, paragraph 2. It is stated that the 1993 water levels for

the A-one were obtained from the PGOURI. The PGOURI was

completed well before 1993. I believe the data came from the GSAP.

Response:

The source of the 1993 water levels has been corrected to reference

the GSAP.

k. Figure 2-42. The horizontal flow values are different in the Figure

than those presented in Table 2-5. In addition, if a water balance is

applied to the values shown on the Figure for the A monitor zone,

then there should be a net yearly increase in the volume of water in

the A zone beneath the Base. With 600 acre-feet of recharge from

the vadose zone, 60 acre.feet removed by extraction, and 400 acre-

feet moving from the A zone to the B zone (horizontal flow is

assumed to enter and exit the Base boundaries at the same volume),

there would be a net increase of 140 acre-feet per year. How is this

possible with declining water table? The same thing can be said

using the values presented in Table 2-5.
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Response:

The water budget section has been completely rewritten to address

the concerns stated in this comment. Please refer to the revised

water budget section in Chapter 4 of the revised RI/FS Report.

l. Page 2-80, paragraph 4. It is stated that different recharge mech-

anisms supply water for the various water purveyors. In reality, the

recharge from the foothills and the rivers combine to supply the

water to the aquifers from which the water purveyors obtain their

water.

Response:

Comment noted. Text will be revised to reflect this comment.

mo Page 2-81, Figure 2-43. Several of the Base wells that are shown to

be either active or inactive have actually been abandoned. BW-8,

and BW-13 are examples.

Response:

The figure has been revised to show wells that were abandoned

between December 1993 to August 1993.

no Page 2-82, Figure 2-44. Many of the supply wells on-Base are shown

to have no available pumping information for them. There is pump-

ing information available for BW-18 (See appendices) and most of
the other wells should be shown as abandoned or inactive. There is

data available from the pumping of the Base supply wells. This

information, along with off-Base municipal supply wells, is compiled

by Radian for the Base.

Response:

The pumping rate of BW-18 has been added to Figure 2-44. The
wells that are abandoned or that will be abandoned in Phase III of

the well abandonment program have also been distinguished on this

figure.

O* Page 2-85, paragraph 4. The four supply wells listed as being aban-

doned are not so designated on Figures 2-43 and 2-44. BW-8 has
been abandoned.
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Response:

All wells decommissioned from January 1992 through January 1994

have been so noted in Table 2-6, and Figures 2-43 and 2-44.

pJ Page 2-88, paragraph 2. In addition to the removal of contaminants

by ground water extraction and plume migration, the reason for the

reasons for the increasing numbers of detections and decreasing

concentrations can be attributed to the addition of wells to define

plumes. Many new wells have been placed to define the extent of

plumes and to determine ground water quality in previously

undefined regions. This has led to the addition of numerous wells

in relatively low ground water contamination areas.

Response:

Comment noted. The text has been revised in the following manner,

"For most contaminants, the frequency of detections has been

increasing with time, but their maximum and mean concentrations

have been decreasing. This may be the result of the following:

• Because of regional, Base, and extraction well pumpage,

contaminant plumes have been migrating.

• Contaminant mass has been removed by extraction wells
installed for remedial actions.

• Several wells that have been sampled consistently at non-detect

levels have been dropped from the monitoring program.

New wells have been added to the program to further define the

plumes. This has led to the addition of numerous wells in

relatively low groundwater contamination areas.

Hence, compounds have been detected in more sampled wells, but
at lower concentrations."

q. Page 2-88, paragraph 5. Although vinyl chloride has not been

detected in any of the monitor wells sampled in 1992, vinyl chloride
has been detected in the extraction wells in OU D and at the

influent to the GWTP in 1992 and 1993.

Response:

Text has been added to the section discussing natural attenuation at

McClellan AFB that states vinyl chloride was detected in the influent

to the groundwater treatment plant in 1992 and 1993.
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ro Page 2-89, Figure 2-45. The histogram for T-1,2-DCE year axis
should be corrected.

Response:

All the time axes in this figure will be revised.

S° Page 2-90, paragraph 2. Background has not been established for

metal concentrations in ground water. Thus, the last sentence is not
accurate.

Response:

We agree with the comment. The discussion of background metals
concentrations has been revised in the RI/FS.

to Page 2-90, Table 2-8. The number of extraction wells should include

the three completed under the OU B EE/CA.

Response:

Extraction Wells EW-246, EW-63 and EW-247 in the A, B and C

Zones, respectively, have been added to figures presenting well

locations and have been included in the well count presented in

Table 2-8. No water quality or water level information from these

wells is currently available.

no Page 2-91, paragraph 2 and Figure 2-50. The last sentence of the

paragraph should state that the blue line shows the extent if the

data from the listed wells were not available, not the green line. All

well data should be used to define plumes, with professional judge-

ment eliminating the use of certain data. The concentration of TCE

in MW-1068 should be 1.5/_g/I not 1500 #tg/l.

Response:

The text and figures have been revised as suggested.

Vo Page 2-91, fourth bullet. Who concluded that off-Base wells may

present a public health hazard? If this an ATSDR conclusion, then
it should be so stated.

Response:

The fourth bullet has been deleted from the text.
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W.

[

Page 2-104, paragraph 1. The first two sentences of the paragraph

contradict each other. The first states that no water quality data is

available from municipal wells downgradient of BW-18 during 1990-

1992. The second sentence states that several municipal wells down-

gradient from BW-18 have been sampled from 1991-1993.

Response:

The first statement regarding no water quality information being

available downgradient of BW-18 has been deleted.

go Page 2-105, paragraph 3. The last sentence states that the IWL may

be a source of contaminants due to leakage. In previous text it is

stated that it is a source.

Response:

Comment noted. The text has been revised.

y. Page 2-106, paragraph 2. The second sentence should delete the
reference to monitor zone D since no wells are screened in the D

Zone in OU A.

Response:

The text has been revised to incorporate the comment.

Z* Page 2-106, paragraph 4. The plume is not bounded on the south-

east side as the new data from OU A, south plume, demonstrates.

Response:

The new Jacobs data was obtained in December 1993 and January
1994 from five wells located in the in the southeast section of the

OU A plume near Site 24. Four were A Zone wells and one was a
B Zone well. TCE was measured in two of the A Zone onbase

wells, MW-289 and MW-291, at 140/_g/1 and 70 /_gh, respectively.

TCE was measured at the two offgas A Zone monitoring wells at
nondetectable levels. TCE was measured in the onbase B Zone at

nondetectable levels. On the basis of current information, this

section of the OU A plume is considered bound. These wells should
continue to be monitored to determine the extent of offbase

contamination.

aa. Page 2-123, paragraph 3. Staff disagrees that the extent of contami-

nation from the source is limited. The plume extending from OU

C1 southward is significant horizontally.
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Response:

The text has been revised to incorporate the comment.

ab. Page 2-123, paragraph 4. What is the significance of PRL P-10? If

one looks at the definition of PRL P-10, it should be much larger

than that described in the OU C PA/SI. Looking at the history of

the site, what is the potential for significant ground water contami-
nation from this PRL?

Response:

References to PRL P-10, Magpie Creek, have been deleted because

Magpie Creek is unlikely to be a major source of contamination in

OU C. Site 22, a burn pit and landfill for priority pollutants, has

been discussed as a primary source of the northern extent of the OU

B/C plume.

ae. Page 2-123, paragraph 5. It is stated that the upper zone of TCE is

located near Study Area 15. The upper zone contamination is con-

centrated in OU C1 near the IWTP. Study Area 15 is significantly

downgradient of the main sources.

The plume in the B zone has not migrated northward from Study

Area 15, but has migrated south from OU C1.

Response:

The text has been revised.

ad. Figures 2-53a. 2-54a, and 2.55a. There is a high concentration

ground water plume extending from OU C1 in the A Zone and one

slightly south located in the C Zone. However, there is no such

plume located in the B zone. Additional wells will need to be

supplied in the B zone to define the extent of the plume.

Response:

The high contamination that appeared in C Zone of OU C in the

Draft RIFFS was because of high contamination in EW-144.

Extraction Well EW-144 was originally assigned in the data base to

the C Zone, but upon review of water quality and depth of screened

intervals, EW-144 has been reassigned to the B Zone. The screened

interval of EW-144 is within the B Zone (depths defined in the

Preliminary GW OU RI) and is similar in depth and water quality to

other B Zone wells. Nevertheless, C Zone well may still need to be

installed to estimate the lateral extent of the deeper contamination.
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ae. Page 2-124, paragraph 3. It is stated that TCE is significantly

higher in concentration than other VOCs in OU D. 1,1-DCE is the

VOC with the highest concentration in the ground water in the
extraction field in OU D.

Response:

According to the GSAP, up to and including data from January,

1993, TCE is the highest concentration sampled in groundwater

monitoring wells in OU D. The maximum concentration ever

detected of TCE was 26,000 t_g/l, whereas the maximum total

1,2-DCE concentration was 7,020 /_g/1. The average TCE

concentration measured in all wells is 371.3 /zg/l, whereas the

corresponding average total 1,2-DCE concentration is 67.21 izg/l.

The average TCE concentration measured in the extraction wells is

550.96, whereas the corresponding average total-l,2-DCE

concentration is 240.39. Averages were calculated with ND equal to
zero.

af. Page 2-128, fourth bullet. An fo_ was previously stated to be in the

range of 0.1 to 0.3 percent. A value of 0.3 percent was used in calcu-

lating mass in the aquifer. Are there any actual analyses performed

for organic carbon content? A 0.3 percent value appears to be a bit

high for the Central Valley.

Response:

Yes, total organic carbon was analyzed for during the Summer 1993

field effort for the OU D Remedial Investigation. Nine samples were

taken with a minimum value of .000930, a maximum value of

.006320, and an average value of .00274.

ag. Page 2-137, paragraph 5. It is stated that the A Zone contamination

appears to be higher than the B Zone contamination due to the

large unsampled vertical distance between the screened intervals
since most of the wells are screened in the bottom of the two zones.

The upper A Zone mass would similarly be unaccounted for.

Cannot the data from the two zones be interpolated and a concen-

tration estimated for the upper B zone be calculated? Additional

wells may be necessary in the upper B Zone in areas where there is

a high concentration in the A Zone but a low to non-detect concen-
tration in the lower B Zone.

Response:

The contamination in the top of the A Zone is not unaccounted for

in the same manner that the top of the B Zone is. Water levels
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have declined Basewide, leaving a shallow A Zone with approx-
imately 10-foot thicknesses in OU A and thicknesses of no more the

40 to 50 feet in OUs B, C, and D. Some A Zone monitoring wells

have gone dry, as water levels decline below screened intervals. Yes,

data from the bottom of the A Zone and bottom of the B Zone can

be interpolated to estimate the concentration of the top of the

B Zone. During the installation of new monitoring wells, vertical

hydropunching will be performed to determine a vertical contam-

inant profile and to optimize the placement of screened intervals.

ah. Page 2-138, paragraph 1. Will samples be collected as described in

the last sentence of this paragraph?

Response:

It has been recommended in the Draft Final RI/FS that techniques

for collecting groundwater samples for metals analyses be standard-

ized. It is beyond the scope of this RIFFS to establish sampling

procedures. Procedures will be determined as part of post RI/FS
activities.

ai. Page 2-138, paragraph 6. These wells already sampled in 2nd and

3rd Quarter 1993. Check the GSAP sample results and schedule.

Response:

Comment noted. The 2Q93 and 3Q93 GSAP data from these wells

have been used to delineate the target volumes.

aj. Page 2-142, first sentence. MW-173 was already added to the moni-

toring program. Check GSAP sampling schedule.

Response:

Comment noted. The 2Q93 and 3Q93 GSAP data from MW-173

has been used to delineate the target volumes.

ak. Page 2-142, paragraph 3. The wells proposed for sampling have

been sampled during 3rd and 4th Quarter 1993. Extraction Wells

EW-233 and EW-234 may be screened below the contamination, but

they are screened in the A Zone. A well was screened in a perm-

eable unit just below the extraction well screened in the A Zone and

the results showed much lower concentrations. In addition, MW-

201, located just downgradient of the hot spot and screened in the B

Zone has not shown any detectable concentrations. Figure 2-54a

should not show the results of EW-233 and EW-234 since they are
not screened in the B Zone.

RDDI00135F3 WP5 RC-20



2349 57

Response:

Comment noted. The 2Q93 and 3Q93 GSAP data from MW-120,

MW-143 and MW-207 have been used to delineate the target

volumes. Extraction Well EW-233 and EW-234 have been assigned
to the A Zone because their screened intervals are located between

the A Zone water table and the bottom of the A Zone (as

delineated in the Preliminary GW OU RI). The observations
discussed in the comment will also be discussed in the text of the

Draft Final.

aL Page 2-143, paragraph 3. Sampling of the extraction wells in OU D

for vinyl chloride is already being performed. See Metcalf and Eddy

for the results. Vinyl chloride is consistently found in the influent

to the treatment plant.

Response:

Comment noted. The extraction wells were also sampled during the

OU D Summer RI sampling effort. This data will be presented in
the Draft Final of the RI/FS.

am. Page 2-143, paragraph 6. See comment C.2.p, above.

Response:

The text has been revised as described in the Response to Comment

C.2.p.

D. CHAPTER 3, RISK ASSESSMENT AND ARARs

1. Significant Comments

at Page 3-2, first sentence. The Non-Degradation Policy, State Water

Resources Control Board Resolution 68-16, prohibits the degrada-

tion of the ground water body to the extent that affects the benefi-

cial use or potential beneficial use of the aquifer. In addition, the

high quality waters (background concentrations) will be maintained

unless it can be demonstrated to be in the best interests of the

people of the State of California.

Response:

Comment noted. The reference to the Non-Degradation Policy has

been deleted from the chapter.
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h* Page 3-9, paragraph 4. It is stated that the risks associated with

OU A ground water are relatively low when compared to OUs B, C,

and D, and this suggests that a significant fraction of the VOC mass

in soil within OU A has not reached the ground water. This state-

ment assumes that the mass released initially to the vadose zone at

each OU is the same. This not the case. Different sources of con-

taminants and volumes/masses of contaminants are found in each

OU.

Response:

Comment noted. This statement is a reflection of the summary

statistics of risks in groundwater as presented in the box plots that

show median risks at OU A to be lower compared with the other

OUs. Also, as discussed in the conceptual model, the largest VOC

mass is likely to be present in OU A. We agree with the commen-

tors's statement that different sources of contaminants and volumes/

masses of contaminants are found in each OU; however, this inter-

pretation seems reasonable given the existing availability of data on

the relationship between vadose zone and groundwater data. Revi-

sion to Chapter 3 is not forseen to be required in response to this
comment.

C. Page 3o11, Figure 3-4. How can the risks associated with the ground

water in OU C be greater in the C and D zones when the concentra-

tions of contaminants is one-to-two orders of magnitude greater in

the A Zone?

Response:

The risk assessment standardizes contaminant concentrations in

terms of exposure and toxicity; higher concentrations of low toxicity

compounds could show lower risks than lower concentrations of

higher toxicity compounds. Also note that risks have been

aggregated into summary statistics for each OU. While concen-

trations in groundwater in certain areas of OU A may be greater

than than in OU C, the median risks across wells in OU C is greater

than the median risks in wells in OU A. Revision to Chapter 3 is

not forseen to be required in response to this comment.

do Pages 3-9 (last sentence) and 3-12, first paragraph. The first sen-

tence sates that the risks associated with the ground water in the B

Zone is higher than that associated with the C and D zones, indicat-

ing that vertical migration of contaminants from the vadose zone

has more significantly impacted shallow aquifers rather than the

deeper aquifers. This statement goes without saying. The next sen-

tenee talks about the median risks in OU C with the greater risks
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being associated with the C and D zones, suggesting that contami-

nants in soils are not a significant contributor of contaminants to

the ground water. The sentence goes on to state that the deeper

zone contamination is likely lateral migration from OUs B and D.

This idea should be eliminated from the report. One only has to

look at the available ground water concentration data and ground

water elevation data, and soils data from OU CI to see that this

statement is far from the truth.

Response:

We agree that vertical migration of VOCs from OU C1 have

resulted in contaminant impacts to groundwater. However, a review

of the available vadose zone data, compared,with the groundwater

contaminant data, in OU C (performed" during the OU C

Preliminary Assessment) to see that sites in OU C are not likely to

represent significant sources of groundwater contamination under

OU C. Revision to Chapter 3 is not forseen to be required in

response to this comment.

e, Page 3-12, paragraph 2. It is stated that in OU B, that little vari-

ability in risk is seen with the various monitor zones, suggesting

that contamination is fairly consistent with increasing depth. Con-

centrations in the upper water zones is much greater than that in

the lower aquifers. The difference is that the lateral extent is less in

the upper aquifers. Close to sources the associated risk is much

greater in the upper aquifer than the lower aquifer. The statement

made in the report is much too general. The basis of comment

2.1.d, above, also applies to this paragraph.

Response:

See the response to Significant Comment D.l.c.

f. Page 3-12, paragraph 3. This paragraph states that risks less than

lxl0 6 are generally not of concern to regulatory agencies. Our

agency is concerned with risk levels down to the background risk
value.

Response:

The intent of this statement was to attempt to place increased

lifetime cancer risk estimates into perspective, not to make a

statement about appropriate risk levels for selection of remedial

actions. Revision to Chapter 3 is not forseen to be required in

response to this comment.
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g* Page 3-17, ARARs. Title 23, Division 3, Chapter 15 CCR is an

ARAR. The regulations contained in Chapter 15 requires cleanup to

background or an alternate value protective of beneficial uses.

Background is not defined as 0.5 _tg/l for all VOCs. It is site

specific if there are VOCs in the upgradient direction. In

McClellan's case, there should be no detectable concentrations of

VOCs using a reliable/reproducible analytical method. In most

cases, this can be met using EPA Method 601 and 602 with a 0.5

/tg]l detection level.

Response:

The sentence in the fourth paragraph defining "background" has
been deleted. The text has been modified to include a discussion of

the cleanup requirements contained in Title 23, Division 3, Chapter

15. Also included is a discussion on how cleaning up to background
means that there should be no detectable concentrations of VOCs,

using a reliable analytical method such as EPA Method 601 and 602,

which have a detection level of 0.5 #g/1.

E. CHAPTER 4, FEASIBILITY STUDY APPROACH

1. Significant Comments

a. Page 4-1, paragraph 4. This paragraph states that ground water

contamination underlying the Base poses a threat to ground water

quality, as defined by State of California policies. The ground water
beneath the site /s contaminated and the waters of the State have

been degraded. The remaining threat remains from contaminants

within the vadose zone.

Response:

The text has been changed to incorporate the comment.

F. CHAPTER 5, DATA COLLECTION AND MANAGEMENT

1. Significant Comments

a. Page 5-1, last paragraph. It is stated that the extent of the ground

water contamination off-Base will be determined by hydropuneh

sampling of the A Zone. Where in the schedule is time allotted for

hydropunch sampling? No proposed hydropunch sample locations

are provided, however, ground water monitor well installation loca.

tions are provided.
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Response:

The purpose of providing the potential locations of the monitoring

wells instead of Hydropunch locations and the monitoring wells is

that the monitoring wells will form the long-term monitoring network

for the remedy, whereas the Hydropunch samples will not be part of

the long-term remedy. The use of hydropunched samples to better

place the monitoring wells has been added to the implementation

schedules in Appendix S and the locations of any Hydropunch

samples will be included in the Phase I Sampling and Analysis Plan

(SAP) for the remedy.

2. Editorial Comments"

a. Page 5-5, paragraph 2. The current compliance reports do not

include an interpretation of the capture zone of the well field.

Response:

The text has been changed to incorporate the comment.

G. CHAPTER 6, GROUND WATER CONTAINMENT OPTIONS

1. Significant Comments

ag The proposed containment volumes are the same as those provided

in Chapter 2. The comments regarding development of those con-

tainment (target) volumes apply to this chapter also.

Response:

The target volumes are being reevaluated on the basis of ground-

water sampling data collected from 1st quarter 1988 through 3rd

quarter 1993. Refer to the response to comments from Chapter 2,

significant Comments d and g. The revised target volumes will be

presented in Chapter 4 of the revised RIFFS Report.

h. Page 6-55, second paragraph. It is stated that several areas of low

concentration will reach cleanup much quicker than those in the

higher concentration areas. Was this taken into account during

development of cost estimation?

Response:

The cost estimates were not adjusted to include zone areas cleaning

up faster than others. The cleanup of low concentration areas

sooner does not affect the capital cost estimate. It would affect the
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long-term operations and monitoring costs of the remedy in terms of

annual cost, but the present worth calculations are not significantly

affected by a reduction in annual cost 20 years from now.

2. Editorial Comments

a, Page 6-18, Table 6-1. The text prior to the table states that extrac-

tion rates of 10, 15, and 20 gpm for the A, B, and C zone extraction

wells were used. If these values are used, even taking into consider-

ation the special A Zone cases, the total extraction rates in the

tables cannot be generated. Given the variability of transmissivities

previously stated in the report, one cannot use equal flow rates from
wells across the Base that are screened in the same zone.

Response:

Table 6-1 will be revised to reflect the new extraction estimates on

the basis of revised target volumes.

The objective of the groundwater modeling analysis is to determine

the approximate total groundwater extraction rate that will be

required to contain a given volume of contaminated groundwater for

the purposes of developing cost estimates for treatment and end use.

The numerical model is based on a very limited number of aquifer

transmissivity estimates (32 points in 3 zones across the Base) and

therefore contains significant uncertainty regarding the actual

distribution of transmissivity across the Base. The number of extrac-

tion wells required to contain a given target volume will be a func-

tion of this uncertain transmissivity distribution, but the total extrac-

tion flow rate will depend more on the water budget components at

the site (distribution and rate of recharge, etc.). For the purposes of

estimating a total extraction rate, we felt it was more appropriate to

assume a conservative well yield estimate for each monitoring zone

rather than attempting to calculate a well yield on the basis of

assumed transmissivities that are not available at most planned

extraction well locations. During remedial design, additional aquifer

test information will be collected, and the numerical model will be

modified to incorporate these additional estimates of transmissivity
and vertical leakance.

h. Page 6-52, Figure 6-28. EW-233 and EW-234 are depicted to be

screened in the C Zone when they are actually screened in the A
zone. EW-144 has one section of screen in the A Zone.
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Response:

The monitoring zones where each of the existing extraction wells at

the Base are screened have been adjusted in the numerical model to
reflect revised construction information. This revised information is

presented in the revised Chapter 4 and Appendix J.

H. CHAPTER 7, GROUND WATER TREATMENT OPTIONS

1. Significant Comments

a, General Comment. Was consideration made for having modular

treatment systems that can be reduced/increased as extraction and

concentration rates change with time?

Response:

The groundwater treatment options were evaluated and screened on

several criteria, including robustness. In the consideration of the

robustness of a treatment option the ability to "turn up or turn

down" was an important factor. The ability to turn up reflects the

treatment option's ability to treat a higher range of flows than

planned, and conversely the ability to turn down reflects the treat-

ment option's ability to be effective at lower than planned flows or

concentrations. The availability of modular systems for any treat-

ment option affects their ability to turn up or turn down, but it is not

the only factor. It could be stated that in general, a treatment

option that can be implemented in modules will be easier to turn up

or turn down, and the screening performed in the feasibility study

accommodated this factor.

Furthermore, the selection of modular construction or single units is

a design detail that will be addressed at the time the treatment

facilities are being designed. Given the phased implementation

approach, the designers will have a better idea of the influent

concentrations and flows after the extraction and monitoring net-

works are substantiaily complete than is available for the FS.

h* General Comment. It is proposed to treat the extracted ground
water from the off-Base extraction wells with wellhead treatment.

Where will the discharge from those treatment units go?

Response:

The wellhead treatment is a short-term (approximately 3 years)

solution that is necessary to begin capture of the offbase contamina-

tion without waiting for the complete water end use to be in place.
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Once the water end use is in place, the water from any offbase

extraction wells would be piped on to the Base, treated in one of the

two treatment plants, and piped to the end use. The short-term well

head treatment and end use of the water is not anticipated to be an

obstacle to the implementation of the interim remedy, given the

small flows and the temporary nature of the arrangement. The

question of whether the FS should evaluate the end use of the

temporary well head treated water could be posed and the reason it

does not is that the end use will be specific to each well, given the

logistics and constraints. The end use will be discussed with the

Agencies as part of the Groundwater Work Plan.

C, Page 7-13, Table 7-3. How were the influent concentrations
determined?

Response:

A complete discussion of how the influent concentrations were

estimated is included in Appendix M.

2. Editorial Comments

al Page 7-11, paragraph 1. The first sentence states that $470,000

dollars could be saved in future labor costs per year assuming a

15% decrease in future operations. That would place labor at

$3,100,000/year. This is not currently the case.

Response:

The $470,000 is the new O&M labor cost, not the savings. The text
has been clarified.

I, CHAPTER 8, INNOVATIVE TECHNOLOGIES

1. Editorial Comments

aQ Figure 8-2. It should be noted that the potential innovate technol-

ogy application sites are only preliminary and that additional sites

may be identified under remedial investigations of the vadose zone
in the various OUs.

Response:

The text has been changed to incorporate the comment.
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b. Figure 8-4. There should be an arrow from the block to the far

right to the smaller block above it labeled "New Potentially

Applicable Technology".

Response:

The figure has been corrected.

Co Page 8-12, Table 8-2. The technology limitations should also include

byproduct cleanup in the aquifer. A stateddisadvantage is the pro-

duction of water quality problems such as reduced iron and

manganese, fermentation products, and sulfide.

Response:

The disadvantage of potentially requiring the cleanup of by-products
has been added.

J. CHAPTER 9, WATER END.USE OPTIONS

1. Significant Comments

a. General Comment. Staff does not recommend placing such an

emphasis on the end-use of supplying the water purveyors with the

extracted and treated ground water until two major hurdles can be

overcome. Those two hurdles being DHS allowance of putting the

water into the public water supply and public acceptance of using

that water for domestic purposes. If it is possible to sell the water

to the water purveyors, then it should be possible to place a good

portion of the water in the McClellan distribution system. This

water could replace that lost when BW-18 is abandonded.

Response:

Agree. Technically it is feasible to supply treated groundwater as a

drinking water source to the water utilities. In the discussions with

McClellan AFB, CH2M HILL and the neighboring water utilities on

August 10, 1993, the water utilities stated their desire for the treated

groundwater and they felt they could sell the idea to their users.

Currently McClellan AFB has decided to pursue the issue of using

treated groundwater to replace a portion of the drinking water

supply it currently receives from BW-18 while also testing reinjection

as the preferred option.

b. Page 9-7, first bullet. The reason for off-site ground water injection

rejection is that it would be hard for McClellan to manage and
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conveyance costs would be too high. Distribution costs for supply-

ing the water to water purveyors should be similar.

Response:

The distribution costs were assumed to be high for offsite ground-

water reinjection because the participants at the August 10, 1993,

workshop felt there were no areas adjacent to McClellan AFB where

groundwater reinjection could be done cost-effectively. The distribu-

tion costs are comparatively low for supplying water to the water

utilities (Arcade Water District and Rio Linda Water District) that

are adjacent to McClellan AFB.

C. Page 9-7, second bullet. The concept of having to maintain an

established riparian habitat once ground water extraction and

discharge to Magpie Creek had been terminated should be discussed

with the various wildlife agencies. McClellan has already estab-

lished the practice of providing water from its ground water treat-

ment system for establishment of a wildlife habitat.

Response:

McClellan AFB currently discharges approximately 200 gallons per

minute (gpm) into Magpie Creek from the existing groundwater

treatment plant. Apparently, McClellan AFB has been notified by

wildlife agencies that since additional wildlife habitat has been

created with this water, the agencies expect McClellan to maintain

the flow of water for wildlife even after cleanup has been

completed. Therefore McClellan AFB does not want to commit to

additional long-term discharge to Magpie Creek.

d. Page 9-7, third bullet. Recharge basins are not feasible due to a

hard pan layer, but recharge from rainfall at 2.5 inches per year is

used in the water balance? Was the hardpan layer considered in

determining the recharge rate.

Response:

Recharge basins are usually placed in areas where the soils and

geology can support a long-term recharge rate of 1 to 3 feet per

day. This required recharge rate is far higher then the precipitation

recharge rate of 2.5 inches per year as reported in Section 2.5.5 of

the Draft RUFS. The precipitation recharge rate of 2.5 inches per

year is based on the calibrated groundwater model and professional

experience working on similar projects in the Sacramento area and
has been revised in Section 2.5.5.
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e. Page 9-7, fourth bullet. Dropping discharge to the POTW as an

option should have discussed the potential cost for that option.

Response:

Discharge to the publicly owned treatment works (POTW) was

dropped as a result of the August 10, 1993, workshop because the

existing sewer lines near McClellan AFB are at capacity and

discharge to a POTW was not considered to be a beneficial use of

the treated groundwater. Therefore no costs were developed for this

option.

f. Page 9-7, fifth bullet. Discharge to local golf courses could have

been considered in conjunction with injection and discharge to sur-
face waters.

," f
t

Response:

Seasonal use of treated groundwater at golf courses was dropped as

a result of the August 10, 1993, workshop because turfgrass has a

seasonal water demand and the conveyance costs would be high

compared to the use of water. Typically a golf course with 100 to

125 acres of turf would use approximately 350 to 450 acre-feet of

irrigation water per year. If a golf course was adjacent to or on

McClellan AFB it would have been a good reuse option.

g, Page 9-8, Section 9-3.1. Is there a demand for treated water on the

east side of the Base? Consideration should be made for supplying

the on-Base users with water from the eastside treatment facility.

Response:

There may be a demand on the east side of McClellan AFB for

reclaimed water; however, McClellan AFB personnel stated that the

existing greywater piping to the east side was unreliable, had low

capacity, and was in need of repair.

h. Page 9-9, Section 9.3.4. The geology of the area which will contain

the injection wells should be checked to determine the appropriate

depths at which injection should occur.

Response:

The corrected depth of the reinjection wells, taking into account the

hydrogeology of the area, is approximately 600 feet. Each well is

assumed to have a recharge capacity of 750 gpm and each recharge
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K.

well will have a backup standby well. This correction has been made
in the text and tables.

2. Editorial Comments

ao Pages 9-10 and 9-11, and Table 9-4. The text states that capitol

costs for end-use systems 1 and 2 range from $112,000 to $689,000

for system 1 and $1.6 million to $2.5 million for system 2. The

ranges should be for low flow from both the east and west plants for

the low end, and the high flows for both plants for the high-end

cost. The same can be said for Table 9-5 and the cost ranges

presented in the text on Page 9-12.

Response:

Editorial comment accepted and changes have been made in the
text.

CHAPTER 11, IMPLEMENTATION PLANS AND DETAILED
EVALUATION

1. Significant Comments

a. General Comment on Scheduling. Staff believes that under any of

the target volumes, capture and extraction of the ground water con-

tamination plume to the west of the Base should be a low priority.

Capturing the more significant concentrations off-Base and arrest-

ing the flux of additional contaminants from the Base are higher on

the priority scale.

Response:

The establishment of priorities has been refined to address the

concern. The Air Force is in agreement that the areas to the west

should be of a lower priority.

b. General Comment. Staff recommends phasing of ground water

monitor wells and hydropunch up front to better define the target

volumes. The current schedule calls for placing the proposed

extraction wells and monitor wells to remediate the off-Base target

volumes as the first phase. After refining the target volumes, con-

struction of extraction wells should also be phased so that necessary

extraction rates and zones of capture can be further delineated.

Additional extraction wells will be placed using the gathered infor-
mation.
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Response:

The schedules have been adjusted to include Hydropunch sampling;

however, the sequence does not have to be refinement of the target

volumes prior to installation of the extraction wells. In many

situations at McClellan AFB, the extraction wells can be installed in

areas of definite contamination and used to perform long-term (at

least 72-hour) aquifer tests to improve the information on

transmissivity and storage, as well as measure the potential capture

zones. The Air Force would prefer to attack the uncertainties

related to the extraction wells performance (T, S, leakance, and zone

of capture) in parallel with the refinement of the target volumes by

Hydropunch or monitoring wells. For the purposes of the FS it is

adequate to simply show the installation of the monitoring and

extraction wells as part of the first phase of-work, given that a

detailed schedule will be developed in the Groundwater OU Work

Plan and Phase I SAP.

C* General Comment. Given funding limitations plumes, should be

defined and prioritized. Some plumes may be required to be cap-

tured and remediated to background concentrations and some only
to the 10 .6 risk concentration.

Response:

The Air Force agrees with the comment that the plumes cannot be

addressed all at once due to funding limitations, and the revised

discussion of priorities reflects this concept. However a single goal

for the interim remedy of 104 risk is preferred to attempting to

establish separator goals for each target volume, ff the information

collected during the implementation of the interim remedy indicates

the goals should be changed, then an Explanation of Significant

Difference can be prepared or the goal can be included in the
Basewide ROD.

d* Page 11-21, paragraph 2. It is stated that treated water would

achieve discharge requirements under the Clean Water Act and

California's Inland Surface Waters Plan (ISWP). No information

was supplied for how the treated water would achieve the metals

limitations specified in the ISWP. Treatment of volatiles will easily

achieve compliance with the alternatives. Is there any estimate on

the concentrations of metals in the treated ground water?

Response:

The estimated influent for metals has been added to Appendix M.
The treatment of the metals is inherent in each alternative as a
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contingency measure if the metals need to be removed to meet the

discharge requirements of the selected end use.

e. Page 11-36, Recommended Target Volume. Selection of the MCL

target volume does not meet ARARs. The minimum target volume

that can be used is the 10 -6 risk target volume. That protects the

ground water as a water supply. The decision to not remediate to

background concentrations cannot be made at this time until the

target volumes are better delineated. It is believed that the current

volumes are an over-estimate of the volumes requiring remediation

under the three target volumes, with the background volume being

the one subject to the greatest over-estimation.

In addition, staff believes that target volumes should be made on a

plume-by-plume basis. It may not take much to capture and

cleanup one plume to background, but may necessitate a very large

increase in cost to capture and treat a plume to background concen-

trations instead of the risk based target volume.

Response:

The preferred alternative now includes the 10-6 target volume rather

than the MCL target volume.

2. Editorial Comments

a. Figure 11-2. Under the statistics listing the treatment system has a

capacity of 800 gpm, but there is an allowance of discharge to

Magpie Creek of 1000 gpm for the west treatment. A similar dis-

crepancy is found in the east treatment facility.

It is stated that remedial objectives are achieved by the year 2110.

What are the objectives?

Response:

The allowance of discharge to Magpie Creek is independent of the

treatment flow. It is important that the discharge to Magpie Creek

be greater than the treatment flow. The reference to meeting the

remedial action objective has been removed because of the phased

approach to the remedy.

bl Figure 11-3. An allowance for emergency discharge to Magpie Creek

is listed as 1000 gpm and the treatment capacity is 1700 gpm. What

will be done with the remaining treated ground water in the event

that the water purveyors or the injection system cannot accept the

water.
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Response:

The comment refers to an important operational consideration. To

respond to the comment from today's information is inappropriate

because the emergency discharge requirements are a function of the

total flow to the treatment system. The total flow is, of course, an

estimate, and the estimate will improve as the system is installed.

The phasing of the remedy will allow the designers to accommodate

the emergency discharge requirements when the appropriate infor-

mation is available. Today there are a number of options available,

including discharge greater than 1,000 gpm to Magpie Creek,

standby reinjection wells, or turning down the extraction systems to a

minimal flow, or any combination of these.

C¢ Table 11-1, third line. Does this line refer to abandonment of pro-
duction wells?

Response:

The cost referred to the development of contingency measures for

the offbase production wells, and the planning of the BW-18

abandonment and replacement. Well abandonment is an ongoing

effort and its cost is not included in the remedy.

d. Page 11-30, paragraph 3. If there is a concern for dewatering of the

A Zone, then extraction wells can be made to be deepened or they

can be constructed with a larger screen interval as long as they do

not remain unused for extended periods of time or concentrations in

ground water are similar with depth.

Response:

The comment will be used in the design of the extraction wells.

el Page 11-30, paragraph S. Conversion of ground water extraction

wells to soil vapor extraction wells if the wells run dry would only be

appropriate in areas with high concentrations of VOCs in ground

water or near sources so that a mass in the vadose zone that

required remediating would be there.

Response:

The Air Force agrees that not every extraction well need be

converted to an SVE well if it becomes dry. The comment will be

used during the preparation of the remedial design. The text of the

FS has been revised to remove any ambiguity on the use of dry
extraction wells.
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f. Page 11-33, paragraph 3. Why is there a question mark near the

end of the third sentence? What is a "stipper"?

Response:

Typographical error.

L. Appendix A, GROUND WATER TREATMENT PLANT EVALUATION

1. Editorial Comments

a, Page 8, last paragraph. Actual effluent limitations for VOCs are the

detection limits for the EPA 500 series which can be less than 0.1

_,g/I.

Response:

The text has been revised to incorporate the comment.

bo Page 11, paragraph 1. The GAC is also necessary to remove SVOCs

and some portion of the metals found in the influent. There is no

activated sludge process to remove ketones. No specific ketone

removal equipment has been required since influent concentrations

of ketones dropped below the effluent limitations for the ketones.

Prior treatment was by a fixed-film process on a device similar to

an RBC, but with plates placed horizontally instead of vertically.

Response:

The text has been revised to incorporate the comment.

Cl Page 23, first paragraph. It is stated that a potential drawback of

the direct treatment by using liquid phase GAC would be an

increase in the emission rate of vinyl chloride. Is the release due to

passive emission as the water passes through the treatment train?

Under this scenario there is not an active mechanism to strip the

vinyl chloride out of the water column.

Response:

The concern is the air emissions at the point of discharge of the

treated water. The vinyl chloride would not be removed by the

GAC prior to discharge.
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II. VOLUME H

A. APPENDIX C, RISK EVALUATION OF REMEDIAL ACTION

ALTERNATIVES

1. Significant Comments

a° Page C-2, paragraph 3. Carbon polishing may be required for alter-

natives other than discharge to the water purveyors in order to

reliably meet effluent limitations for injection or discharge to

Magpie Creek.

Response:

Comment noted. Carbon polishing for injection or surface-water dis-

charge would not affect the findings from the risk evaluation of

remedial action alternatives. No changes in Appendix C are fore-

seen to respond to this comment.

b* Page C-3, paragraph 1. Comment lI.A.l.a applies to this paragraph

also. In addition, it may be required to get below the detection

limits using the EPA 500 Series methods for discharge to surface
waters.

Response:

Comment noted. See the Response to Comment II.A.l.a. No

changes in Appendix C are foreseen to respond to this comment.

B. APPENDIX D, ARARs ANALYSIS

1. Significant Comments

a. Page D-19, paragraph 5. The Inland Surface Waters Plan should be

included as ARARs for the discharge of treated ground water to

surface waters. This Plan contains receiving water limitations for

specific organics and inorganic pollutants.

Response:

The Inland Surface Waters Plan receiving water limitations are

included later in the appendix in the "Applicable or Relevant and

Appropriate Requirements (ARARs) and To-Be-Considered Criteria

(TBCs) Regulating Groundwater Discharge" section.

b. Page D-29, paragraph 5. The limitations for VOCs in the current

permit for the GwrP are the detection limits for the EPA 500
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Methods. For most of the VOCs he limit is well below 0.5 _tg/1.

There are also limitations for inorganics found in the permit and

these could also be applied to a discharge to surface waters.

Response:

This paragraph has been changed to reflect that the National

Pollutant Discharge Elimination System (NPDES) permit is an

ARAR for the discharge of treated groundwater and that the permit

limitations found in the current permit will likely be applied to any

additional groundwater treatment plants.

C. Page D-29, paragraph 6. The point of compliance for ground water

cleanup will be any point in the aquifer. In determining if a release

from a waste management unit has occurred, the point of com-

pliance is that as stated in the paragraph. The stated point of com-

pliance is not applicable to surface waters. Points of compliance

will be established by the Regional Board. Limitations will be

placed on the effluent and the receiving water.

Response:

The concept of "point of compliance" has been discussed in more

detail and the fact that it pertains to groundwater only is included.

This paragraph has been moved to the "ARARs and TBCs Affecting

Groundwater Remedial Goals" section because the point of com-

pliance ensures compliance with groundwater remedial goal ARARs.

dl Page D-37, paragraph 4. The surface water of "sufficient size" is the

Sacramento River, not the American River. The first water body of

concern for the potential discharge will be Magpie Creek and

effluent and receiving water limitations will be established to protect
the creek.

In addition, if any work is done within the streambed, or even below

the streambed, a 404 permit from the U.S. Army Corps of

Engineers, 401 Water Quality Certification from our office, and a

1603 Streambed Alteration Agreement from the Department of Fish

and Game could all be required.

Response:

This sentence has been changed to read "...the surface water of suffi-

cient size to be considered a navigable water is the Sacramento

River." A sentence has been added to state that Magpie Creek is

the first water body of concern when considering water quality
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protection. This discussion has been moved and incorporated into

the "ARARs and TBCs Regulating Groundwater Discharge" section.

A discussion on the permits and agreements needed to conduct work
within or below a streambed has been added.

eJ Page D-54, paragraph 1. 23 CCR, Division 3, Chapter 15 applies to

the cleanup of the contaminated aquifer. This establishes that back-

ground concentrations need to be considered initially when deter-

mining cleanup levels. Alternative cleanup levels will be established

based on technical feasibility and cost, but will be protective of the

beneficial uses and potential beneficial uses of the aquifer.

Response:

A paragraph has been added to discuss the groundwater protection

standards and cleanup criteria provided in 23 CCR, Division 3,

Chapter 15.

f. Page D-54, paragraph 3. Chapter 15 requires a corrective action for

the release of wastes, not just hazardous wastes.

Response:

The word "hazardous" has been deleted from the sentence. It now

reads, "In addition to the federal requirements, 23 CCR 2550.10

requires the discharger to implement a corrective action program to
remediate releases of wastes."

2. Editorial Comments

a. Table D-2. The column labeled "TBC Value for Compounds

Without MCLs" should be labeled "TBC Values". There may be

cases where a TBC value is lower than an MCL and would apply.

An example would be an agricultural limit for zinc of 2000 ttgh and

an MCL of 5000 ttg/I. IRIS, CAL EPA Cancer Potency Factors, and
PROP 65 values should be included in the TRB column.

Response:

The California EPA Cancer Potency Factors, the IRIS Reference

Doses, and the Proposition 65 criteria and have been added to
Table D-2.

b. Table D-6, Page 4. For the second action alternative under the

citation section, 23 CCR, Division 3, Chapter 15 is listed. The
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requirements found in those regulations do not apply to proposed

surface water discharge listed for this action.

Response:

This citation has been deleted.

C. Table D-6, Page 5. For both actions listed on this page, California

Water Code, Division 7, Section 1300 et seq and the Basin Plan for

the Central Valley Region are also ARARs for the actions. Injection

of wastes into the subsurface will require the submittal of a report

of waste discharge and the development of limitations for the quality

of water for the injection.

Water will be required to meet non-detection levels for VOCs for

injection into a clean aquifer and meet background concentrations

for inorganic species of pollutants.

Response:

The California Water Code citation and the Basin Plan for the

Central Valley Region have been added to the table.

d. Page D-47, table D-7, item 8. Chapter 15 does not apply to the

discharge to surface waters.

Response:

This citation has been deleted.

e. Page D-48, table D-7, item 11. See Comment H.B.2.c, above.

Response:

The California Water Code citation and the Basin Plan for the

Central Valley Region have been added to the citations listed on the
table.

C. APPENDIX E, PROPOSED GROUND WATER MONITORING PROGRAM

1. Significant Comments

a, Page E-I, paragraph. It is stated that the monitor program is

highly variable. It should be noted that the program has been mod-

ified several times over the last ten years. Ground water flow direc-

tion, plume boundaries, history of analyses from each well were

taken into account in developing the current monitor scheme. The
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schedule in the GSAP should be checked and it will be seen that

most of the wells that should be sampled, have been sampled

recently, or will be in the near future.

Response:

We acknowledge that groundwater flow directions, plume

boundaries, and historic analyses were considered in the

development of the Groundwater Sampling and Analysis Program

(GSAP) program. This information will be added to the text.

b. Page E-l, paragraph 2. It is stated that almost half the A Zone

monitor wells have not been sampled since January 1992, and nearly

25 percent of the wells have not been sampled since 1986. What

portion of those wells are dry and can no longer be sampled? In

addition, many of the wells not sampled recently were eliminated

due to redundancy, trends, ground water flow direction, and'

professional judgement. There should be few wells that need to be

sampled that have not been within the past two years.

Response:

We acknowledge that many of the A-Zone wells that have not been

sampled recently may have gone dry. However, these wells still

represent data gaps unless regional water levels begin to rise. We

will state in the text that many of the wells were omitted from the

sampling network because of redundancy, trends, and groundwater
flow directions.

C, Page E-l, paragraph 2. It is stated that Figures E-2 and E-3 suggest

that fewer B and C Zone monitor wells have been dropped from the

monitor program. That is likely due to the fact that none of those

wells have gone dry and many were recently added during plume

definition and PGOURI development. They were likely added in

spots that necessitated continued monitoring.

Response:

Comment noted.

d* Page E-6, paragraph 3. The last sentence states that a significant

potion of the currently defined target volumes can be eliminated

with additional ground water monitor points at strategic locations.

Good point. It justifies not accepting the costs for containment and

treatment of the background target volume at this time. As ground

water plumes are better defined the incremental cost increases

associated with the various target volumes will be reduced. The
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MCL target volume will be the least effected by the refinement and

the background target volumes the most.

Response:

We agree with this statement.

e, Page E-7, paragraph 2. This paragraph eludes to the fact that as

additional ground water quality information is gathered, the target

volume definitions may change and that the associated hydraulic

monitoring system would need to be adjusted. When and how will

these determinations be made. Placement of hydropunch and moni-

tor wells should be the initial phase prior to placement of extraction

and hydraulic monitor wells, and prior to acceptance of which target
volume should be remediated.

Response:

These issues will be addressed in the work plan and the sampling

and analysis plan developed for each phase of the remedy.

f. Figures for proposed water quality monitor well, hydraulic control

monitor well, and extraction wells. These figures are based on

linear interpolation of the existing ground water quality data and

ground water flow data. Staff believes that the target volumes in all

but the downgradient direction are overly conservative, especially for

the background and risk target volumes. Staff recommends hydro-

punch, as feasible in the A Zone, and deeper if possible to help

define the plume. Ground water monitor locations would then be

established. Afterwards, ground water extraction wells and hydrau-

lic control monitor wells can be located. Staff will not comment on

the current placement of the wells since a locations will likely be
altered.

Response:

The target volumes in the revised report have been refined with

respect to the concerns noted. We agree that the monitoring well

locations will change as the remedy proceeds.

D. APPENDIX J, GROUND WATER MODEL DEVELOPMENT

1. Significant Comments

a. Page J-17, paragraph 1. Table J-1 is missing so the various extrac-

tion rates for hot spots versus low concentration cannot be reviewed.
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What does it mean that these wells will be included in alternatives

requiring hotspot injection? Won't the proposed wells be needed for

plume control, extraction and treatment?

The report uses a flow rate of 20 gpm, stating that this has been

estimated for the C Zone extraction wells based on existing extrac-

tion wells on-Base. The C Zone extraction well completed as part of

the OU B EE/CA produces a much greater flow than that. The B

Zone may also produce more than 15 gpm.

Response:

This table was omitted in error from" the Regional Water Quality

Control Board (RWQCB) copy. Table J-1 will be included in the

Draft Final Copy of the RI/FS Report.

The information regarding reinjection wells presented in Appendix J

was incomplete. The statement provided regarding hot spot reinjec-

tion was meant to refer only to the reinjection well locations in the

hot spots, not all of the extraction wells located in the hot spots.

The hot spot extraction wells were included in all of the groundwater

containment simulations. The text has been revised accordingly.

The objective of the groundwater modeling analysis is to determine

the approximate total groundwater extraction rate that will be

required to contain a given volume of contaminated groundwater for

the purposes of developing cost estimates for treatment and end use.

The numerical model is based on a very limited number of aquifer

transmissivity estimates (32 points in 3 zones across the Base) and

therefore contains significant uncertainty regarding the actual

distribution of transmissivity across the Base. The number of extrac-

tion wells required to contain a given target volume will be a func-

tion of this uncertain transmissivity distribution, but the total extrac-

tion flow rate will depend more on the water budget components at

the site (distribution and rate of recharge, etc.). For the purposes of

estimating a total extraction rate, we felt it was more appropriate to

assume a conservative well yield estimate for each monitoring zone

rather than attempting to calculate a well yield on the basis of

assumed transmissivities that are not available at most planned

extraction well locations. During remedial design, additional aquifer

test information will be collected, and the numerical model will be

modified to incorporate these additional estimates of transmissivity
and vertical leakance.

b* Page J-34, Table J-2. If the given flow rates of 10, 15, and 20 gpm

are used for the A Zone, B Zone, and C Zone extraction rates for

each extraction weU, the numbers presented in the table are not
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15.5 gpm for the B Zone, and 17.5 to 20.7 gpm for the C Zone.

Response:

Table J-2 will be revised to reflect the new extraction estimates on

the basis of revised target volumes.

E. APPENDIX K, VOC MASS ESTIMATES

1. Significant Comments

a. Page K-5, last paragraph. Staff agrees that linear interpolation
overestimates the extent of contamination in areas where few wells

exist. Staff also believes that this is true in the upgradient and side

gradient directions from the plume source. The mass will be over-

estimated by using the linear interpolations and will thus over-

estimate the cost to capture, treat, and dispose of the ground water

containing the mass.

Response:

We agree with the comment. Linear interpolation was not used to

delineate the extent of contamination for the mass estimates pre-

sented in the Draft Final RI/FS.

b. Page K-9, third sentence. This sentence states that in low concen-

tration areas where linear extrapolation results in a large estimated

extent of contamination, extent was reduced by examining the prob-

able source areas and the historical and current ground water flow

directions. The linear interpolation with and without the reduction

should be presented to show where and why the reductions were
made. Staff believes that additional reductions could have been

made. An example is the C zone plume extending south from OU

C. With little data in C Zone north of the IWTP, and little contam-

ination in the upper zones there, it does not seem reasonable to

extend the plume so far to the north.

Response:

We agree with the comment. Linear interpolation was not used to

delineate the extent of contamination for the mass estimates pre-

sented in the Draft Final RI/FS.

C* Page K-9, first paragraph. It is stated that generally at high concen-

trations the results of linear and logarithmic interpolations were

similar, but not so at lower concentrations, confirming that linear
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interpolation is accurate in high concentration areas and conserva-

tive in low concentration areas. The comparison in the upgradient

and side gradient directions was not comparable in the high concen-

tration areas unless there were sufficient wells in the upgradient and

side gradient direction to provide control. This is supported by the

second to last sentence in this paragraph.

Response:

We agree with the comment. Linear interpolation was not used to

delineate the extent of contamination for the mass estimates pre-

sented in the Draft Final RI/FS.

d* Page K-19, paragraph 3. It states that the thickness of the zones

varies Basewide and significantly affects the volume of the contami-

nated aquifer and the estimation of VOC mass. How was the varia-

tion accounted for in developing the mass estimates?

Response:

The contours of the bottom of the A, B and C Zones were pre-

sented in the Preliminary GW OU RI (Radian, 1992). We digitized

them and used them to interpolate surfaces of zone bottoms. We

used the January 1993 water levels to determine the top of the A-
Zone surface. The difference in surfaces were used to calculate the

zone thickness.

2. Editorial Comments

ao Page K-12, Table K-2. The table lists a mass of PCE of 5,310.19 kg

in the B Zone. What area on the Base does a majority of this mass

reside. From scanning Table K-7 it appears that most of this mass
should be attributed to the A zone.

Response:

The mass estimates have been revised and will be presented in the

Draft Final RI/FS. In the revised mass estimates, the majority of the

tetrachloroethene (PCE) mass resides in the A Zone.

b. Table K-7. Data for the water quality is samples from the OU D
extraction wells should be available for 1992 and 1993. Metcalf and

Eddy collects samples from the extraction wells.

What are OU B2, OU B3, OU BC, OU A1, OU AB, OU A2, and OU
C2?
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F_

MWs-194, 195, and 196 are in OU G not OU E.

Too many wells are placed in OU B1. Most of those wells so

designated are actually in OU B.

Response:

The OU D extraction wells were not used in the mass estimates

because their screened intervals are 120 feet long and extend from

the vadose zone through the A Zone to the middle of the B Zone.

The water quality is not representative of either the A Zone or the

B Zone. Samples from surrounding monitoring wells in the A and B
Zones were contoured and contamination in this area was included

in the mass estimates. The wells have been reassigned to operable
units.

APPENDIX L2, IN SITU ANAEROBIC BIOTREATMENT

IMPLEMENTATION PLAN

1. Significant Comments

a. Page L2-7, last bullet. This bullet states that water quality

problems such as reduced iron and manganese, methane, fermenta-

tion products, and sulfide can result from anaerobic conditions.

How will these problems be dealt with? This may not be a topic for

this report, but this will be an issue if this process is to be used at
the Base.

Response:

The comment will be used in the development of any testing plans

for this technology if the Air Force chooses to pursue its

development.

b* Page L2-13, last bullet. It is stated that the extracted ground water

is treated to MCLs at a single treatment system at the target loca-

tion and the treated ground water is amended and injected. How

does the treatment affect the study since VOC mass will be removed

by processes other than the anaerobic decomposition?

Response:

The measurement of concentrations will be established so that the

removal caused by aboveground treatment will not be mistaken for
in situ destruction of the VOCs.
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G. APPENDIX L3, IN SITU COMETABOLIC BIOTREATMENT

IMPLEMENTATION PLANT

1. Significant Comments

ao Page L3-6, fourth bullet. This states that the technology is effective

at degrading the anaerobic transformation products of PCE and

TCE. 1,1-DCE is an anaerobic decomposition product of PCE and

TCE and the second bullet says that this process will not work on

1,1-DCE.

Response:

b.

The text has been corrected. The process is effective on some of the

TCE degradation products, but not 1,1-DCE.

Page L3-6, eighth bullet. Why is it that vinyl chloride is not formed

during the transformation process? A schematic would help of the

changes from PCE and TCE to the rmal end products.

Response:

C.

The degradation chain for biodegradation is not as simple as the loss

or removal of chlorides, and in many cases the degradation chains

have not been fully mapped.

Page L3.13, Figure L3-2. This layout shows no aboveground treat.

ment to remove VOCs as specified in text elsewhere in this

appendix.

Response:

The figure has been corrected.

d. Page 1_3-19, seventh bullet. How is it determined that 600 lbs of

contaminants will be removed during the test?

Response:

The 600 pounds is based on the following calculation:

1 mg/1 concentration

5 treatment modules (9 extraction wells, 9 injection wells)

27 gpm/module
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H. APPENDIX IA, DUAL PHASE EXTRACTION IMPLEMENTATION PLAN

Io

1. Significant Comments

a_ Figure IA-2, Why are injection wells required or desired in dual

phase extraction?

Response:

A key benefit of DPE systems is the ability to remediate the

capillary fringe, which might otherwise be unavailable for treatment.

This is achieved through the lowering of the water table, dewatering

the soil further through the application of a high vacuum (to restore

its air permeability), and inducing airflow through the former

capillary fringe. A wellfield using a multiple well dual-phase

extraction (DPE) configuration would experience intermediate

pockets where the water table would not be drawn down as much as

at the well. Also, in these pockets, the applied vacuums in the soil

gas would be lower than at the wells. Therefore, these zones would

be less likely to desaturate sufficiently to achieve the remediation
benefit described above.

An intermediate injection well would have two benefits. First, it

could be operated within the insufficiently desaturated zone to

remove moisture from the soil through the injection of dried and/or

heated air. This would have the effect of extending the zone over

which DPE could have its maximum effectiveness beyond the imme-

diate vicinity of the high-vacuum wells. Secondly, the injected air

would tend to promote a greater proportion of airflow through the

former capillary fringe than would occur with an extraction only well

system, by inducing primarily horizontal flow parallel to the water

table. This allows for advective vapor transport to be more

uniformly applied as the contaminant removal mechanism within the

former capillary fringe.

APPENDIX L6, ELECTRON BEAM TREATMENT IMPLEMENTATION

PLAN

1. Editorial Comment

RDD10013639.WP5 RC-48



2349 85

J.

a. Figure 1.,6-2. The diagram has an arrow labeled discharge.

Discharge to where?

Response:

The discharge is to the end use of the water. If additional treatment

is necessary to meet the discharge requirements, it would be at this

point.

APPENDIX L7, COMETABOLIC BIOFILTRATION, IMPLEMENTATION
PLAN

1. Significant Comments

a. Figure L7-1. How will the biosolids produced in the process effect

the ground water treatment plant? Will filtration be provided?

Response:

Filtration would probably be necessary. The mass of biosolids would

not be so great that thickeners and clarifiers would be necessary.

b. Figure L7-2. Where will the treated water from the air stripper go?

Response:

The discharge would be to the end use of the water.

K. APPENDIX M, INFLUENT VOC CONCENTRATION ESTIMATE

1. Significant Comments

a. Page M-3, Table M-1. The estimated concentrations presented in

this table use average concentrations within a given contour interval

and a weighted average developed. Will equal flow rates come from

each of the contour intervals?

Response:

For the estimates, the same flow rate was used for a specific plume

in a specific zone, as presented in Table M-2. In reality, the extrac-

tion rates will be determined on the basis of aquifer testing.

b* Page M-7, paragraph 2. The last sentence is unclear. The isolation

of the hotspots will still require removal and treatment of the

extracted ground water from those hot spots so how are the cost
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estimates for treatment different depending on budget-level and

order-of-magnitude estimations.

Response:

The paragraph has been revised to clarify this discussion. It reads as

follows, "The order of magnitude estimates isolated hotspots from

the MCL and Risk target volume. For example, order of magnitude

influent concentrations from the MCL target volume from regions

where TCE concentration were greater than 5 #g/l and less than

500 #g/1. Conversely, budget level influent concentrations from the

MCL target volume came from regions where TCE concentrations

were greater than 5 #g/l, including the hotspots."

2. Editorial Comments

a. Page M-4, Table M-2. Does this table assume a target area of back-

ground, MCLs, or risk based?

Response:

The table assumes a background target area. A column heading has

been appended to "Background Plume" to make this clear to the
reader.

b* Table M-7. Why are the maximum detected values different in the

background target volume from the MCL and risk based target

volumes? All the options require containment and treatment of the

highest concentrations. Maximum concentrations should be consis-

tent throughout.

Response:

The tables have been revised and are incorporated into the RIFFS.

L. APPENDIX Q, EVALUATION OF END-USE OPTIONS

I. Significant Comments

ao Page Q-17, last paragraph. McClellan should not dismiss a dis-

charge to Magpie Creek due to potential responsibility for creating/

maintaining a riparian habitat. This issue should be discussed with

the various wildlife agencies for their input. It should be noted that

a surface water discharge is the least preferred alternative for

disposal of the treated ground water.
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Response:

So noted. See Chapter 9 Water End-Use Options, Response lc.

b. Page Q-18, third sentence. What is meant by the statement that no

additional sampling will be required prior to discharge of any new

treated water? This would be true for the existing treatment plant if

the ground water from a new extraction field has been adequately

characterized prior to being discharged to the treatment plant. Any

new treatment facilities will be required to do performance testing

prior to discharge.

Response:

So noted. Changes have been made to the text.

2. Editorial Comments

a. Page Q-6, last sentence. Less than 400-fcet.,-of pipe should be

required to connect the west ground water treatment plant to the

storage tank. A line is currently connected but may need to be

increased in size or supplemented.

Response:

It may take less then 400 feet of pipeline to connect the west

groundwater treatment plant to the storage tank. However, at this

level of investigation and the relatively minor impact on the overall

cost, the 4O0-foot assumption will remain.

b. Page Q-16, last sentence. The Report of Waste Discharge will be

used to develop injection limitations and requirements since EPA

will not require a permit for injection of non-hazardous waste into a

useable aquifer. Those types of wells are permitted by EPA by
default at this time.

Response:

So noted. Changes have been made to the text.

Co Page Q-29, paragraph 1, and Table Q-9. The text discussing cost

ranges should take the two low flows for each treatment plant as the

low-end cost and the two highest anticipated flows for the high-end

cost. The range should be $26,000 to $82,000 for system 1 and

$73,000 to $128,000 for system 2.
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Response:

So noted. Changes have been made to the text and tables.

M. APPENDIX R, METHODOLOGY FOR BUDGET.LEVEL COST
ESTIMATES

1. Significant Comments

a. Page R-17, first sentence. It is stated that a chlorination system is

assumed to be used to disinfect TCE-ladened ground water. In the

case of discharge of the ground water to the water purveyors the

chlorine addition should come after the treatment processes to
remove VOCs.

Response:

Agreed, it was intended to be added at the completion of the VOC

treatment to avoid loss of the residual chlorine to air stripping or
GAC.

2. Editorial Comments

a. Page R-13, second bullet. This sentence does not make sense. What

is "internals (?)"?

Response:

Internals refers to the packing and distribution piping within the

tower. The question mark was a typographical error.

b. Table R-17. Consistency in numbers should be checked between

alternatives that have the same basic requirements. For example,

abandonment of BW-18 should have a consistent cost amongst all
the alternatives.

Response:

-All the cost tables have been checked for consistency.

N. APPENDIX S, TASKS AND SCHEDULES FOR IMPLEMENTATION
PLANS

1. Significant Comments

a. Page S-2, Priority Based on Risk. Staff believes the priorities

should be plume specific. For example, the low level concentration
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plume located off-Base to the west would be one of the first priori-

ties according to those listed in the report. Staff thinks that money

would be better spent preventing off-Base migration of additional

contaminants to attacking this low level plume. Preventing further

off-Base migration should be as important as remediating the low

concentration off-Base plumes. In fact, by extracting off-Base with-

out controlling on-Base plumes will only accelerate the off.Base

migration.

Response:

The priorities have been revised to reflect the comment and to be

consistent with Chapter 13.

h. General Comment. Target volumes may vary with each plume. It

may required to contain/remediate one plume to background

because it is reasonable to do so, while 10 -6 risk may the

containment/cleanup value for another plume. This cannot be deter-

mined until the plume extends are better def'med along with the
associated costs for remediation.

Response:

The Air Force agrees with the comment that the plumes cannot be

addressed all at once because of funding limitations; the revised

discussion of priorities reflects this concept. However, a single goal

for the interim remedy of 10-6 risk is preferred to attempting to

establish separate goals for each target volume. If the information

collected during the implementation of the interim remedy indicates

the goals should be changed, then an Explanation of Significant

Difference can be prepared or the goal can be included in the
Basewide ROD.

C. Page S-3, Sequence of Tasks. Hydropunch sampling, followed by

monitor well installation and sampling, should be the first tasks

performed. Costs for the newly refined plume boundaries can then

be developed and the plume cleanup determinations made. Then

extraction and hydraulic control monitor wells can be constructed.

This last item should also be done in phases to determine what the

aquifer can actually yield and refine the design of the extraction

system accordingly.

Preliminary and final design packages will want to be reviewed by
our office as time allows.

Consideration of construction of modular treatment units that allow

expansion and reduction of treatment capacity should be considered.
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Response:

The schedules have been adjusted to include Hydropunch sampling;

however, the sequence does not have to be refinement of the target

volumes prior to installation of the extraction wells. In many

situations at McClellan AFB, the extraction wells can be installed in

areas of definite contamination and used to perform long-term (at

least 72-hour) aquifer tests to improve the information on

transmissivity and storage, as well as measure the potential capture

zones. The Air Force would prefer to attack the uncertainties

related to the extraction wells performance (T, S, leakance, and zone

of capture) in parallel with the refinement of the target volumes by

Hydropunch or monitoring wells. For the purposes of the FS, it is

adequate to simply show the installation of the monitoring and

extraction wells as part of the first phase of work, given that a

detailed schedule will be developed in the Groundwater OU Work
Plan and Phase I SAP.

The Groundwater OU Work Plan and Phase I SAP will include the

necessary design details and will be submitted to RWQCB for
review.

Modular treatment units will be considered in the design of the

treatment system.

d. Time Schedules. It was noted that on alternative 1 under Task

Order 3 that 134 wells are proposed to be constructed in 180 days.
Staff considers this too ambitious of a schedule and does not incor-

porate any data from wells as they are installed into subsequent
wells.

Response:

The time schedule was based on several drilling operations being

performed in different areas of the Base. By the time the third Task

Order (now considered the third phase of the remedy) is put in

place, the work will be predominantly onbase and within the defined

target volumes. Two factors make 180 days more reasonable than

initially appears. First, the number of wells in a given area is far less

than the 134, and there will be time to incorporate the data into the

understanding of that area. The second factor is that the under-

standing of the entire groundwater system does not need to be

revisited for each new data point at that stage of the implemen-

tation. For example, data from OU A are not necessary to

understand OU C. The schedule for Task Order 3 is certainly an

estimate that will be revised as the results from the earlier phases

are interpreted.

RDD10013639.WP5 RC-54



2349 91

RESPONSE TO COMMENTS  ,t' II HILL

SUBJECT:

PROJECT:

DATE:

Draft Final Groundwater Operable Unit RI/FS
McClellan Air Force Base

SWE28722.66.FS

March 28, 1994

J

Department of Toxic Substances Control,

November 1993

General Comments

le Based on the Department of Health Services, Office of Drinking Water (DHS-

ODW) response (letter dated December 6, 1993, enclosed) to the "draft" pro-

posed plan, the Department does not support, at this time, the emphasis placed

on supplying treated groundwater to the local water purveyors as an end use

option.

Response:

e

The Air Force will pursue reinjection as the preferred alternative for the end

use of the treated groundwater.

The RIFFS report should provide a summary of the PGOURI findings and
recommendations.

Response:

o

The Preliminary Groundwater Operable Unit Remedial Investigation

(Preliminary GW OU RI) findings and recommendations have been summarized

in Chapter 4, Conceptual Model.

The RIFFS report should: 1) describe how this RI/FS will integrate further

investigations to define the extent (vertical and horizontal) of groundwater con.

tamination; 2) identify specific sites that can be tied to groundwater plumes;

and 3) identify and prioritize specific plumes requiring remediation.

Response:

The integration of further investigations is reflected in the conclusions of the

Conceptual Model where the data gaps are identified, in the Feasibility Study

(FS) approach (Chapter 6) where the basis for preparing the FS without
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complete information on the extent of the action is provided, in Chapter 13

where the phasing of the implementation of the alternatives is presented, and in

Appendix E where the potential monitoring network is presented at the

conceptual level of detail. The identification of specific sites that can be tied to

groundwater plumes is, in most cases, not possible because of the sparcity of

source data in Operable Units (OUs) A, C, and E through H. The conceptual

model has included the probable known sources of groundwater contamination,

but this is only applicable to today's information and will need to be updated as

the Remedial Investigations (RIs) for the OUs are completed and reported.

The identification and prioritization of the specific plumes has been performed

and is included in Chapter 13.

o Groundwater contamination plumes have not been fully defined. The RI report

should clearly identify that additional investigation will be necessary and will be

carried out in focused RD/RAs. Use of in-situ sampling techniques followed by

data evaluation and installation of monitoring/extraction wells is recommended.

Response:

The Draft Final report does clearly identify where data gaps exist and identifies

the process for filling the data gaps during the remedial design/remedial action

(RD/RA). In situ sampling techniques such as Hydropunch will be used as

appropriate; however, the sequence does not have to be in situ sampling

followed by data interpretation, followed by installation of monitoring/extraction

wells in all cases. For many areas of McClellan AFB, extraction wells can be

installed without further characterization, or the extraction wells need to be

installed in parallel with further refinement of the target volumes to provide

much needed transimissivity and capture zone information. Another example of

the need to install monitoring wells is to provide water level data to demonstrate

hydraulic control of the plume. The Air Force agrees with the fact that in situ

sampling is capable of providing vertical profiling at a greater definition than

monitoring weUs or is capable of providing lateral definition in the shallow

groundwater faster than monitoring wells, and these techniques will be used to

the full extent necessary to implement the interim groundwater remedy.

5, The focused RD/RAs for specific groundwater plume actions must clearly define

the geology and hydrogeology (cross sections, groundwater contour maps, etc.)

Response:

The Draft Final Remedial Investigation/Feasibility Study (RI/FS) includes a

discussion of the upcoming documents for the implementation of the interim

remedy. The first document for Agency review will be the Groundwater OU

Work Plan which will include the overall plan for implementation of the interim

groundwater remedy, the phasing of the project (including investigation,

treatability studies, and construction of the remedy) and the detailed plans/

designs/sampling and analysis plans (SAPs) for the first phase of the
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o

implementation. The details of the focused RD/RAs will be presented in this

Groundwater OU Work Plan, and the appropriate cross sections and contour

maps will be included to explain the rationale for the scope and phasing of the

project. The Draft Final RI/FS includes an extensive presentation of the cross
¢

sections for the Base in Chapter 3, and makes use of the information in

development of the conceptual model ah._: the remedial action alternatives.

All references to the groundwater Record of Decision (ROD) should indicate

this is an interim ROD (IROD). It is still unclear to the Department whether

the groundwater IROD will use a "plug in" approach. If a "plug in" approach

will be used, describe the process. Given that implementation of actions will

occur over the next 5-7 years, the RPMs should consider an approach that

allows maximum flexibility.

Response:

The references to the decision document have been changed to Interim Record

of Decision (ROD). The Interim ROD is not a "plug-in" ROD, and has

sufficient flexibility because the decision being made revolves around the

remediation of a particular target volume related to maximum contaminant

levels (MCLs), risk or background. The ROD will clearly state that there are

areas where the extent of the target volume is uncertain and investigation is

necessary; however, changes in the understanding of the spatial distribution of

the contamination does not change the requirements of the ROD. The remedy

will need to adjust to the changed conditions.

Primary Specific Comments

1. Page 1-6, Section 1.4

Bullet 1. The statement suggests that it is McAFB's intent to remediate all

groundwater contamination that has migrated off-base. Department staff does

not believe that capture and remediation of all off-base contamination is

prudent or appropriate. Capturing highly contaminated on-base groundwater

plumes and preventing further contamination of groundwater by major sources

should be considered a higher priority.

Response:

The Air Force agrees with the comment, and the priorities of the various

projects that will make up the interim remedy reflect this concept. The

priorities are discussed in detail in Chapter 13.

2. Page 1-6, Section 1.4

Section 1.4 should identify (or reference a section) the priority ranking for

specific plumes (Table format is suggested).
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Response:

The presentation of the priorities in Chapter 1 seems premature because the

reader is not fully familiar with the plumes or the remedy strategy. Reference

to Chapter 13 will be added to Chapter 1, and a table of the priorities is

included there. The executive summary will also include the priorities in tabular
format.

3. Section 1

Include text indicating that additional investigative work will be necessary. The

Department recommends that investigatory work be carried out under focused

RD/RAs for the specific plumes.

Response:

The comment has been incorporated.

4. Section 2

Since the PGOURI is the foundation of the RI/FS document present a summary

of the PGOURI investigation and recommendations.

Response:

Chapter 2, Study Investigation, and Chapter 3, Physical Characteristics of the

Study Area, will be added to the Draft Final Remedial Investigation/Feasibility

Study. A summary of the Preliminary GW OU RI investigations and

recommendations will be presented in these chapters.

5. Page 2-6, Section 2.2.2

Include a section on background (inorganic) water quality. Describe how moni-

tor wells will be selected for determining background and how the data will be

evaluated.

Response:

Determining background metals concentrations in the groundwater is beyond the

scope of this RI/FS. It will be performed as a post-RI/FS activity. This has

been discussed in the Conceptual Model.

6. Figure 2-5

The groundwater contours to the southeast of the base indicate a flow directly

toward MeAFB. Radian's quarterly GSAP maps indicate a total lack of data

points to substantiate the contours presented in this figure.
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Response:

Figure 2-5 was contoured from January 1993 water levels which are presented in

Figures 2-38 through 2-40. McClellan AFB does not know which Radian

Groundwater Sampling and Analysis Program (GSAP) maps DTSC is referring

to. In the southeast portion of the Base, flow directly toward the Base is due to

the head differences between the higher offbase water levels and the lower

onbase water levels. In the A Zone, offbase Wells MW-1037, MW-1061,

MW-197, and MW-28D have water level elevations of -31.53, -36.88, and

-34.22 feet mean sea level (msl), respectively. Conversely, onbase

Wells MW-175, MW-68, and MW-186 have water elevations of -41.1, -41.5, and

-38.03 feet msl, respectively. Thus, groundwater flows:from offbase to onbase.
The same behavior is observed in the B Zone and in the' C Zone. The contours

presented in the figures extend out to the wells furthest from the Base; these

wells are MW-1037, MW-1038, and MW-1039 in the A Zone, B Zone, and C

Zone, respectively. Although data are available for these points, it does not

appear that Radian has extended the contours out to the furthest points. There

are data to substantiate these figures.

7. Page 2-13, Section 2.2.2, Paragraph 1

Since injection is a viable alternative for treated water disposal, and since injec.

tion in the D and E zones is more likely than injection into the A, B and or C

zones, Piper and Stiff diagrams for D and E zone wells would be appropriate.

The diagrams would aid in evaluating water quality and the viability of injecting

the treated groundwater.

_esponse:

Inorganic water quality information is currently not available for groundwater

monitoring wells in the D and E Zones. Thus, Stiff and Piper diagrams for wells

in Monitoring Zones D and E cannot be prepared at this time. As part of

Phase I of the remedy, constituents in native groundwater will be compared with

constituents in treated reinjection water to ensure the compatibility between the

two types of waters and to satisfy regulatory requirements. The recommended

analytes for reinjection evaluation include the following:

TPH, EPA 418.1

Metals, SW 6010

Arsenic, SW 7060

Lead, SW 7421

Mercury, SW 7470

Selenium, SW 7440

Semivolatile Organics, SW 8270

BOD, EPA 405.1

COD, EPA 410.4

Alkalinity, EPA 403
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Hardness, EPA 130.1

Nitrogen, Kjeldahl, EPA 351.2

TOC, EPA 415.1

TDS, EPA 160.1

TSS, EPA 160.2

Inorganic Anions, EPA 300.0

Purgeable Hydrocarbons, SW 6010 and Purgeable Aromatic Volatiles,
SW 8020

Concentrations in the reinjected water must be equal to or less than the concen-

trations in the native groundwater. Native groundwater will be collected from

Base wells or nearby municipal supply wells, or from a newly installed deep

monitoring well at the proposed injection location (to obtain site-specific water
quality information).

8. Figures 2- 9-11

Given the limited aquifer testing duration, testing locations, and the hetero-

geneity previously described, the figures showing "T' mean little and provide
only limited use.

Response:

For the purposes of evaluating remedial alternatives, it was necessary to esti-

mate the distribution of aquifer properties across the Base for input into the

groundwater model (described in Chapter 6). We have presented these

assumed distributions in the Conceptual Model.

9. Pages 2-22/29, Section 2.3

Describe the likely sources (sites) of the groundwater plumes (i.e., OU.B,

former plating facility - Bldg 666/CS 47, now IC-1, OU-C1, former waste ponds

at the IWTP - CS-42, etc.)

Response:

The likely sources of contamination are discussed in the section describing hot

spot target volumes.

10. Page 2-47, Section 2.5.1

The Department recommends incorporating two subsections, regional and local,

in the Historical Movement of Groundwater section. On-base production wells

would have a pronounced effect on contaminant migration, more so than the

regional effects.
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Response:

The local groundwater movement and regional groundwater movements will be

presented Chapter 3, Physical Characteristics of the Study Area.

11. Page 2-69, Section 2.5.4, Paragraph 1

The text attributes drawdown in OU-A as likely being caused by BW-20. BW-20

was decommissioned by CH2M Hill in 1993. If BW-20 was recently (prior to

1993) operational, than base Civil Engineering should have data. Reference and

provide BW-20 pumping rate and frequency.

Response:

Reference to BW-20 as the cause of drawdown in the northern section of OU A

has been deleted from the text.

12. Page 2-81, Figure 2-43

Base Wells 8,13,17,20 and 28, as well as City Well 150, were decommissioned in
1992 and 1993. All the above mentioned wells should be identified as

"ABANDONED" in Figure 2-43. BW-15 (identified on page 2-86) is not identi-

fied in the figure and the actual existence of Caltrans Well 3 (CT-3) at the iden-

tiffed location is questionable. Enclosed is a memo from Caltrans regarding

well locations and estimated pumping rates (for Figure 2-44.)

Response:

All Base wells decommissioned during January 1992 to January 1994 have been

so noted in Table 2-6 and Figures 2-43 and 2-44. A note has been added to

Figure 2-43 indicating that CW-150 has been decommissioned. Additional
Caltrans Wells were identified from the memorandum.

13. Page 2-88, Section 2.6.1, Paragraph 1

The OU-D RI/FS report indicates that there are metals in the groundwater. A

figure similar to Figure 2-45 should be prepared for metals.

Response:

A figure showing frequency of metals detections and mean concentrations with

time would not be conclusive because a variety of field sampling methods have

been used historically. Comparisons between unfiltered and filtered results or

samples collected at high or low purge rates would not be valid.

14. Page 2-90, Section 2.6.1, Paragraph 2
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Background for inorganics has not been established for McAFB. It is

inappropriate to discount nickel and manganese as COCs.

Response:

No metals can be evaluated as contaminants of concern (COCs) until a detailed

evaluation of metals is performed. Yet an evaluation of metals cannot be

performed in this interim RI/FS for the following two reasons:

Background groundwater metals concentrations have not been

established for groundwater beneath McClellan AFB. Hence, it is

not possible to differentiate the difference between metals in

groundwater that occur naturally due to mineral dissolution and
metals contamination from Base activities.

Q A variety of field procedures have been used and it is not possible

to distinguish between results from different sampling procedures.

Historically, both filtered and unfiltered samples have been

collected at low, and possibly high flow rates. Turbid samples are

generally collected at high flow rates that may overestimate

groundwater metals concentration.

Background concentrations must be established and field sampling techniques
must be standardized before the extent of metals concentrations can be

evaluated. A discussion of metals as a data gap is presented in the conceptual
model.

15. Page 2-104, Section 2.6.3, Par. 1

The Department recommends that McAFB have a contingency action available

for rapid installation of well head treatment for CW-132, if CW-132 is used.

The Department also recommends holding a meeting with McAFB, EPA,

RWQCB, DHS-ODW and the City to discuss implementation of an action, if

necessary.

Response:

A discussion of the contingency plan for CW-132 is presented in Chapter 13,
Implementation Plans.

16. Section 2.6.4

The sections on OU plumes must make a stronger link to specific sites within

the appropriate OU.

Response:
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17. Page 2-106, Section 2.6.4

The Department believes there is a high potential for vertical migration of con-

tamination due to improperly abandoned base wells (e.g., BW-7). The

Department requests that McAFB ensure proper abandonment of the remaining

non-operational base wells for all the OUs.

Response:

McClellan concurs and has selected contractors to continue proper abandon-
ment of Base wells.

18. Page 2-106, Section 2.6.4, Paragraph 4

Given the off-base plume located under site 24 in OU-A, confidence in bounding

the south and southeast sides of the OU-A plume should be limited.

Response:

The new Jacobs data were obtained in December 1993 and January 1994 from

five wells located in the southeast section of the OU A plume near Site 24.

Four were A Zone wells and one was a B Zone well. TCE was measured in

two of the A Zone onbase wells, MW-289 and MW-291, at 140 t_g/1 and 70/_g/l,

respectively. TCE was measured at the two offbase A Zone monitoring wells at
nondetectable levels and TCE was measured in the onbase B Zone well at

nondetectable levels. From current information, this section of the OU A plume
is considered bound. These wells should continue to be monitored to determine

the extent of offbase contamination.

19. Page 2-123, Section 2.6.4

OU-B/C While the lateral extent of TCE groundwater plumes from areas

like Building 666 appear to be limited, the plume(s) that extend from OU-C1 to

BW-18 and beyond do not appear to be limited in lateral extent. Given that

there are at least four "ICE plumes" the Department recommends that the text

be more specific when discussing "bounds" and "confidence." The text should

also discuss the need to further delineate the TCE plume, in OU-C, on the far

west side of the base (MW-111).

Response:

Comment noted.

20. Page 2-124, Section 2.6.4
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OU E-H Groundwater monitoring, based on limited monitoring points (10

A-Zone wells), has detected three wells with TCE above MCLs (8.1, 7.5, 6.8

ppb), two wells with TCE contamination below MCLs (4.2 and 3.5 ppb) and five

Non Detects (Radian July-Sept., 1993, GSAP). OU-E-H has plating shops, de-

greasing and wash racks, as well as aircraft maintenance facilities. That no

confirmed sites exist is true, but the statement does not accurately depict the

OUs being described.

Response:

Comment noted.

21. Page 2-129, Figure 65-7

Both the A and C zones have plumes above MCLs that extend from OU-C1 to

the southern portion of OU-B. However, the B zone figure does not indicate a

plume above MCLs extending from OU-C1 to OU-B. It would appear that

additional monitoring wells in the B zone are warranted.

Response:

The high contamination noted in the C Zone of OU C in the Draft RI/FS was

due to high contamination in EW-144. Extraction Well EW-144 was originally

assigned to the C Zone in the data base, but upon review of water quality and

depth of screened intervals, EW-144 has been reassigned to the B Zone. The

screened interval of EW-144 is within the B Zone (depths defined in the

Preliminary GW OU RI) and is similar in depth and water quality to other B

Zone wells. The C Zone well may still need to be installed to estimate the

lateral extent of the deeper contamination.

22. Page 2-138, Section 2.8

The Department strongly supports additional definition of the zone between the

bottom of the A zone and bottom of the B zone.

Response:

Comment noted.

23. Page 2-138, Section 2.8, Paragraph 1

Use of filtered samples must be coordinated with both ATSDR and toxicologist

(representing McAFB and the regulatory agencies).

Response:

Comment noted.
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24. Page 2-138, Section 2.8, Paragraph 5

The Department r:commends thtt McAFB monitor (or obtain data from

Northridge) the pumping rate and frequency of the Northridge Water District

wells in the area.

Response:

McClellan AFB will attempt to obtain the Northridge pumping information.

25. Page 2-142, Section 2.8

OU-B&C It appears that MW.61 in OU-C may be within a separate plume

that joins with the larger OU-C1 plume. Further delineation of the MW-6I

plume should be considered.

Response:

26.

Monitoring Well MW-61 was included in the larger OU B/C plume which
included OU C1 and IC 1 and IC 2.

Page 2-159, Section 2.8, Paragraph 2

The Department's recommendation for decommissioning BW-18 was based on

the assumption that BW-18 would not be "turned off' until an adequate extrac-

tion system to contain migration of contamination off-base was in place.

Department staff assumed that the BW-I8 decommissioning would not be

accomplished for three to five years. The Future Conditions section should

consider that BW-18 will be operating until the 1997-1998 timeframe.

Response:

27.

Comment noted.

Page 3-17, Section 3.5

See General Comment #L Based on discussions between DHS-ODW and the

Department, it does not appear that the local water purveyors will be able to

obtain the. treated water from McAFB. The Department recommends that

McAFB add a paragraph discussing the ODW policy.
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Response:

This chapter provides a brief introduction to ARARs. A detailed discussion of

the ARARs that apply to each alternative, including end-use options, is provided

in Appendix D. The Office of Drinking Water policy on new water supply

sources has been added to the Appendix.

28. Page 4-1, Section 4.1

Section 4.1 should be placed in the Introduction section.

Response:

Moving the section was considered, and it was decided that the section needed

to be included in Chapter 6 (formerly Chapter 4) because the uncertainties

cannot be understood by individuals unfamiliar with the project until they have

read the Conceptual Model and the Risk Assessment.

29. Page 4-6, Section 4.4.1, Paragraph 2

The iROD for the groundwater OU must also address the need for additional

characterization worl_

Response:

The comment has been incorporated.

30. Page 4-11, Section 4.5.1

The Department recommends that the list of uncertainties, for both the RI and

FS, be included in the Introduction.

Response:

The list of uncertainties has been included in the Executive Summary.

31. Page 5-1, Section 5.1.1

Bullet I and the last paragraph specify "uncertainties" regarding "contamination

offbase." The Department suggests that "offbase" be removed, since further

work will be required both on and off-base, prior to design of the remedy.

Response:

The comment has been incorporated.
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32. Page 5-2, Section 5.1.1, Paragraph 1

The Department recommends that the aquifer tests be conducted for 24 to 48
hours.

Response:

The Air Force concurs, and future aquifer tests from extraction wells will be

scoped to be up to 72 hours and monitor wells from multiple depths if

appropriate.

33. Pages 5-3/4, Section 5.1.5

The monitoring well network must also serve to evaluate hydrogeologic flow for

areas where contamination may exist, but no remedial actions are proposed.

Response:

The comment has been incorporated.

34. Page 5-5, Section 5.2_3

The compliance report must also show the capture zone(s), provide evaluation

of the extraction system(s) effectiveness and recommend modifications, as

appropriate.

Response:

The comment has been incorporated.

35. Page 6-52, Finre 6-28

Provide the extent of capture in the A and B zones for BW-18. Extraction wells

233 and 234 are lower A zone (ID'd as "B" in the Specific Data Report) extrac.

tion wells. Include the three OU-B "EE/CA" wells capture zone.

Response:

The capture zone presented for Base Well 18 includes the capture in Monitoring

Zones A and B attributable to vertical movement into the lower aquifers.

Significant uncertainty exists as to the extent of this capture zone because it was

estimated from the groundwater model containing uncertainty regarding the

distribution of transmissivity across the Base.

The screened intervals for Extraction Wells 233 and 234 have been corrected.
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Iflsufficient information regarding the OU B engineering evaluation/cost analysis

(EE/CA) wells is available at this time to definitively estimate their zone of

capture.

36. Page 9-1.

See General Comment 1.

Response:

The end-use evaluation reflects the findings of DTSC-ODW with respect to sale
of the water to the utilities.

37. Page 9-9, Section 9.3.4, Paragraph 1

The Department questions the viability of being able to inject water at a rate of

1600 GPM into three wells, all screened above 100 feet BGS. Further evalua-

tion of injection zones should be identified as a requirement. Water quality

evaluations must be made as well. The results must be evaluated and approved

by the regulatory agencies prior to injection.

Response:

The reinjection depth was an error and has been corrected to 600 feet. The

water quality of the reinjection zone will be tested as well as the reinjection

zones capacity to receive water. The actual number of wells will depend on the

capacity calculated from the reinjection testing, and will be adjusted

appropriately during remedial design.
t

38. Page 9-9, Section 9_3.4, Paragraph 3

The text indicates that the RI report is evaluating the potential effects of inject-

ing treated groundwater. Reference the section(s) where the evaluation is being
conducted.

Response:

The reinjection of treated groundwater is evaluated in Chapter 8 (formerly

Chapter 6) for two situations: reinjection as an end use on the north end of the

Base, and reinjection of a portion of the water in the hot spots per EPA's

comments. Detailed results are available in Appendix J also.

39. Page 11-1, Section 11, Paragraph 1

The preferred alternative may not be the same for each, or all, plumes. As

identified in General Comment #2, the report should identify and prioritized
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actions should meet the 10 -6 risk.

Response:

2349105

At a minimum, the remedial

The preferred alternative has been revised to reflect the plume-specific

priorities; however, a consistent remedial action goal of containment of the 10-6

risk target volume is applied. If a specific area of groundwater contamination is

found to need a more or less stringent requirement, then an Explanation of

Significant Difference can amend the Interim ROD or the requirement can be

incorporated into the Final ROD.

40. Page 11-15, Section 11.1.1

The bullet identifying Priority 1, is misleading. Not all off-base contamination

should be considered high priority. See Primary Specific Comment #1.

Response:

The priorities discussion is revised and the comment incorporated.

41. Page 11-29 Section 11.2.9

State acceptance is determined by the State signing of the iROD or ROD.

Response:

The comment has been incorporated.

42. Page 11-29, Section 11.2.10

Community Acceptance does not occur until they have made comment on the

Proposed Plan.

Response:

The comment has been incorporated.

43. Page 11-33, Section 11.3.3

The minimum acceptable target volume is the 10-6 target volume.

Response:

The preferred remedy has been adjusted to reflect the comment.
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44. Figure 11-8

The flow sequence suggests that all off-base work will be complete prior to initi-

ating on-base work. In reviewing the Department's and RWQCB's (agencies)

comments, that is not the sequencing that the agencies recommend. While

some further off-base work is necessary, the agencies recommend that the on

and off-base high priority efforts be performed simultaneously. The

Department also recommends including the off-base production well contin-

gency, identified in Primary Specific Comment 15.

Response:

The comment has been incorporated into the priorities.

45. Page D-19

The DHS-ODW policies and regulations have significant impacts on the ground-

water end use options and should be discussed.

Response:

A discussion of the DHS-ODW policy on new water supply sources and how it

effects the end-use options has been added to Appendix D.

46. Appendix E

Include a section discussing the need to monitor hydraulic flow conditions

across the base and in areas where contamination may be present, but remedial

actions are not in place.

Response:

The existing monitoring network is adequate to monitor the overall hydraulic
flow conditions across the Base. In areas where additional contamination is

discovered, additional monitoring wells will be installed as necessary to better

define the hydraulic conditions in that area.

47. Appendix E

Figures E-8 and E-9. The text described the need to monitor between the A and

B zones in OU-C. Neither figure proposes additional wells suggested by the

text. The figures do not indicate additional wells to further define the plume

emanating from OU-C1 in the B zone. The maps do not identify the OU-B
EE/CA wells, or indicate the need for extraction wells around the OU-B base

perimeter to prevent off-base migration when BW-I8 is decommissioned.
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Response:

The design issues referred to will be addressed in the work plan and sampling

and analysis plan developed for each phase of the remedy.

48. Appendix N

Table N-3. The data indicates that BW-10, located on the east side of the base,

is a major operational on-base production well. The influence of the well

should be discussed in the text. Verify the pumpage rate for BW-10 for 1993.

BW-18 pumpage volume for 1993 appears to be significantly reduced or only

reflects pumping for a partial year. If data for 1993 is partial (lst qtr.), iden-

tify the ending date of data collection. BW.20 has no data available, yet the text

indicates that it has significant influence. How was the determination of

influence made? The Table should also indicate the year a production well was
decommissioned or shut down due to contamination.

Response:

The well abandonment program is an ongoing program, and as such will

incorporate more current information as it becomes available. Appendix N was

a reprint of the most recent well abandonment report available at the time of

submission of the Draft RI/FS report. A more recent report has become

available and is included in Appendix N.

49. Appendix S

As previously indicated (General Comment # 3 et.al.), specific plumes should

be prioritized for definition and RD/RA implementation.

Response:

The schedules have been revised to reflect the priorities. The level of detail will

be expanded for each phase of the remedy during the preparation of the

Groundwater OU Work Plan, and the schedule will be presented there. The

sequencing of specific data collection-vs-extraction well installations issues is best

addressed in the Groundwater OU Work Plan, and the schedule in Appendix S

has sufficient detail for the FS purposes of comparing alternatives.

50. Groundwater Well Specific Data Report

During review of the Time Trend Analyses charts, it became apparent that, for

volatile compounds, the log scale graph would provide the resolution to help the

Department evaluate trends. The Deparhuent suggests that the 0-I00, 0-1000

and 0-10000 be replaced by the log scale graph using the full page.
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Response:

The Groundwater Well Specific Data Report will be reissued with data up to

January 1994. The concentration time series will be plotted in the log scale as

suggested.

Secondary Specific Comments

1. Page 1-3, Section 1.3.1, Paragraph 1

The ROD should be identified as an "interim" ROD.

Response:

The comment has been incorporated.

2. Page 1-5, Section 1.3.2

Delete Bullet 4.

Response:

The section is based on the objectives stated in the Management Action Plan,
therefore the bullet was not deleted.

3. Page 1-9, Section 1.6, Paragraph 2

The GWTP also receives water from OU-B extraction wells.

Response:

The comment was incorporated.

4. Figure 2-1

Under the different topics (Site Characterization, Source Area Information etc.)

identify the section where the discussion is presented.

Response:

The sections where different topics are located will be included in the figure, as
recommended.

5. Page 2-20, Section 2.2.3, Paragraph 1

The phrase "conservative design of an extraction system..." needs further clarifi-

cation. Does the statement mean that the actual zone of capture will be larger
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than expected, or that more wells than actually necessary would be installed, or
both?

Response:

This discussion has been clarified in the following manner, "Based on the current

data, transmissivities were estimated to be lower than those estimated by the

Jacob Method. This approach will result in a conservative design of the extrac-

tion system that will be effective at containing contamination, even in such low

transmissivity conditions. This design will address the uncertainty that exists in

actual aquifer characteristics at the site because it will be effective in all but

worst-case conditions. Additional aquifer tests will be performed. If trans-

missivities are found to be higher that those originally estimated, fewer

extraction wells will be needed for capture."

6. Page 2-20, Table 2-1

Include the depth range, (since it varies across the base) below the ground sur-

face, for the three zones identified in Table 2-1.

Response:

Zone depths in mean sea level and below ground surface have been added to
the table as recommended.

7. Page 2-30, Section 2.3

IWL - Pgph 2. The depth of the IWL was generally not the reason repairs could

not be implemented on the IWL. More likely reasons included small diameter

pipe and elbows in the pipe.

Response:

The following sentences have been added to the text, "Repairs were not made

on all detected leaks because access to some sections was limited by small-

diameter pipes, small-diameter elbows, or depth of the pipe below the ground

surface. The Industrial Wastewater Line (IWL) is located 3 to 20 feet bgs."

8. Page 2-51, Figure 2-23

The vector direction for 1958 is not supported by Fig 2-21 (west). The vector

magnitudes are also inconsistent with Fig. 2-2I e.g. 1978 gradient is greater

than 1968 in Fig. 2-21.

Response:

Figure 2-23 has been deleted.
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9. Page 2-70, Section 2.5.5, Paragraph 4

The text does not reflect what is presented in Figure 2-42 or Table 2-5.

Response:

The text, figure, and table regarding the water table have been revised in the

Draft Final RIFFS.

10. Page 2-85, Section 2.5.7, Paragraph 2

BW-8 is completely decommissioned. BW-7 is still not decommissioned.

Response:

Well BW-8 will be presented as "decommissioned" in the Draft Final. Well

BW-7 will be decommissioned during Phase III of the well abandonment

program; this will be presented in the Draft Final.

11. Page 2-90, Table 2-8

The two extraction wells (233 & 234) located near Building 666 are screened in
the lower A zone.

Response:

Extraction Wells EW-233 and EW-234 have been moved to the A Zone in all

figures and for the target volume generation.

12. Page 2-101, Figure 2-50

Verify the concentration of TCE for MW-1068.

Response:

The concentration of MW-1068 has been corrected to be 1.5/zg/l.

13. Page 2-103, Section 2.6.3, Paragraph 2

Add a sentence indicting when CW-150 was decommissioned.

Response:

The following sentence has been added to the text, "The well (CW-150) was put

out of operation in April 1989 and decommissioned in April 1991."
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14. Page 2-117, Figure 2-58

Cut A2 does not adequately depict the two contaminant plumes in OU-A.

Response:

The vertical profiles will be revised and recontoured to represent current water

quality conditions more accurately.

Page 2-125, Section 2.7 ,
15.

Provide the mass estimates in gallons also.

Response:

The volumes will not be presented in gallons. The volumes calculated are not of

contaminated groundwater, but of contaminated aquifer, which includes both soil

and groundwater.

16. Page 2-142, Paragraph 2

edit. We assume you meant the east side of the OU-C plume, not OU-A.

Response:

The text has been corrected to reference OU B/C.

17. Figure 2-77.79

The Figures represent Risk, not concentration.

Response:

The titles of Figures 2-76 through 2-79 have been changed to Risk Trend

Analyses for Wells in Monitoring Zones A (or B, C, or D and E).

18. Page 6-9, Section 6.3.1, Paragraph 2

The Text describes de-watering in OU-A, and Figure 6-5 shows OUs G&H as

being susceptible. Explain why, based on available data, modeling parameters

used, etc., the area is more susceptible to de-watering.

Response:

This area of the Base is especially susceptible to dewatering for two reasons.

The first is that it is a low-transmissivity area and groundwater extraction will

create more drawdown in this area than in adjacent higher transmissivity areas.
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The second reason is that the base of Monitoring Zone A is at a shallower

depth in this area, providing less saturated thickness from which to extract

groundwater. See Figure 3-29 in the Preliminary GW OU RI for the base eleva-
tion of the A Zone across the site.
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RESPONSE TO COMMENTS HILL

SUBJECT:

PROJECT:

DATE:

Draft Final Groundwater Operable Unit RI/FS
McClellan Air Force Base

SWE28722.66.FS

March 28, 1994

Marvin Woods

Department of Toxic Substances Control,.

General Significant Comment

. The Report proposes the installation of several new monitor wells and extrac.

tion wells in order to implement the remedial action and to monitor its per-

formance. The existing monitoring network provides clear, but relatively gross,

evidence that ground water contamination is stratified. In particular, in the OU

B/C area, near and down-gradient of the Industrial Waste Treatment Plant

(IWTP), we suspect that contamination is more strongly stratified than the

existing monitoring network can resolve. With better vertical resolution of the

VOC plume(s), new monitor and extraction wells can be better designed and the

extraction of contaminated ground water would be more efficient. We strongly

recommend that, prior to construction of additional monitor and extraction

wells, the vertical distribution of contamination be defined more precisely with

depth-discreet in situ ground water sampling methods (e.g., BAT or

HydroPunch).

Response:

The Air Force supports the appropriate delineation of the vertical profile of

contaminant concentrations. With respect to the use of Hydropunch or depth-

specific sampling prior to placement of monitoring wells, it is important to

match the data collection technique to the data collection need. In many cases

the use of a monitoring well without further water quality data is appropriate

because the function of the well is to provide water level data to evaluate the

capture zone of the interim remedy. If the only need is a one-time water quality

value, then indeed the Hydropunch will be used. In several areas of the Base

there is sufficient information to install efficient extraction wells and obtain good

estimates of aquifer parameters to fill significant data gaps.

General Editorial Comments

RDD1001360B.WP5 RC-I
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. It is confusing to allot two page numbers to a single ledger-size (11" x 17")

figure.

Response:

It is common printing practice to always have even pages on the left and odd

pages on the right when printing two-sided copies. To alleviate the incon-

venience for the figures that are 11 by 17 or C-size, plates are placed at the end

of the chapter in the Draft Final.

. The Report is necessarily lengthy and complex. To facilitate its review and use,

we recommend separating tables and figures from the rest of the text. For

example, figures (most of which are ledger-size) could be bound unfolded in a

separate comb binder. In that case, assigning page numbers to the figures is

unnecessary and comment 1, above, becomes moot.

Response:

The document has a wide audience, and it would be difficult for the public to

review a document with the tables and figures bound separately.

t The Report has numerous occurrences of typographical and grammatical errors

as well as cases of omitted, superfluous, or inappropriate words. This is to be

expected in a draft version, and these errors have not been enumerated in this

memorandum. However, we have highlighted these occurrences in our copy and

would be happy to share the information with CH2M HILL.

Response:

We appreciate the offer to provide a markup with editorial errors; however, the

changes in Chapters 4, 8 (formerly Chapters 2 and 6), and Appendix J, (where

this reviewer focused) were quite extensive, and the usefulness of the editorial

markup would have been minimal. It is expected that the changes from the

Draft Final to the Final RI/FS will be primarily editorial, and we would

appreciate the opportunity to review any editorial errors you may find.

4, It is our understanding that the GWDSR is part of the Report. However, the

GWDSR does not have a title page showing who prepared it and when, nor is

the GWDSR ever cited in the Report. Please provide an appropriate title page

for the GWDSR and some brief explanatory text either Within the Report or at

the beginning of the GWDSR itself.

Response:

It was not intended that the Groundwater Well Specific Data Report be part of

the Remedial Investigation/Feasibility Study (RI/FS). It was prepared inde-

pendently in response to concerns, particularly EPAs, that the data were not
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available, and it was prepared in accordance with the DTSC/EPA/RWQCB

guidelines for presenting hydrogeologic data. The Groundwater Well Specific

Data Report will be reissued soon to include data through January 1994. At

that time the title page will be incorporated and the time series will have only

log scale.

A. Summary

Editorial Comment

1. Page iv, last paragraph. This paragraph discusses operable units (OUs) at

McClellan. The Report should provide a suitable map or perhaps refer to

Figure 2-12.

Response:

The comment has been incorporated by reference to Chapter 4 (formally

Chapter 2).

B. Glossary of Terms

Editorial Comment

I. The list of abbreviations and acronyms is incomplete. Although "Preliminary

GW OU RI" is listed, "PGOURI" is not. "TIS" is also not listed. "TIS" and

"PGOURI", which is used several times in the Report, should be included in the

list.

Response:

These acronyms have been added to the list.

C. Chapter 1, Introduction

Editorial Comments

1. Page 1-9, last paragraph. In discussing extraction wells, please either provide a

map that shows their locations or refer to an appropriate existing map. Also,

please indicate the depths or monitoring zones from which the wells pump.

Response:

The comment has been incorporated by referring the reader to Chapter 4.

2. Page 1-10, paragraph 1. It is stated that four extraction wells currently operate

within OU C. However, according to Management Action Plan (McClellan AFB,

July 1993) (Figure 3-9), OU C encompasses only two of the four wells, the other
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two being in OU B. The distribution of extraction wells with respect to OUs
should be clarified.

Response:

The text has been corrected.

D. Chapter 2, Conceptual Model

Significant Comments

lo Page 2-6, last paragraph, and Figure 2-3. This paragraph states that the lithoi-

ogy at McClellan is highly heterogenous, and refers to cross section N-N' shown

in Figure 2-3. Although Figure 2-3 does support the statement, it is not clear

that all cross sections developed show such heterogeneity. The Report needs to

either refer more frequently and explicitly to the PGOURI or to re-present

essential illustrations of the PGOURI (i.e., all of the cross sections A-A'

through S-S'). At the very least, the Report needs to provide a map showing

cross sections that have been developed. GSU does not wish to promote

unnecessary duplication of effort and reportage, but a Remedial Investigation/

Feasibility Study Report needs to be able to stand alone better than this

Report. Although we have tied this comment to the paragraph stated above, it

really applies to all of Chapter 2 (Conceptual Model).

Response:

Two chapters, Chapter 2, Study Area Investigation, and Chapter 3, Physical

Characteristics of the Study Area, will be added to the Draft Final RI/FS. Eight

cross sections have been prepared for the Draft Final of the RI/FS and will be

presented in Chapter 3. These cross sections wiU show lithology, contaminant

concentrations, and water levels. A map showing where Preliminary

Groundwater Operable Unit Remedial Investigation (Preliminary GW OU RI)

cross sections and these new cross sections are located will be added to Chapter
4.

. Page 2-13, paragraph 3. This section discusses aquifer properties as determined

through 28 single-well aquifer tests. The Report once again fats to cite the

PGOURI, where several multiple-well aquifer tests are described and

interpreted. Furthermore, the Report does not present for review the data

generated by the 28 single-well tests. The Report should discuss how the trans-

missivity (T) values estimated by the single-well tests compare with values pro-

vided by multiple.well tests. If CH2M HILL deems the previous multiple-well

tests to be inadequate, the Report should discuss this. In that case, the single°

well T estimates should be confirmed by at least two thoroughly-designed

multiple-well aquifer tests.
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The Report should provide a brief mathematical development of the

Papadopolus-Cooper analytical method and cite an appropriate reference. The
/

Report should discuss the probable effects of partial well penetration on the

analytical method and resulting T estimates. Finally, the Report should discuss

the meaning of T estimates based on aquifer tests conducted within a highly

heterogeneous hydrogeologic system that displays a great amount of hydraulic
connection.

Response:

The revised Appendix J presents all of the T values incorporated into the

numerical groundwater model. All of the single-well tests presented in the

Preliminary GW OU RI were used in the model as were the results of four

multiple-well tests. References for these aquifer test results are included in

Appendix J. The results of the slug tests presented in the Preliminary GW

OU RI were not used as input to the model. Slug test results reflect the aquifer

properties of a very small portion of the aquifer directly around the well bore,

and produced permeability results an order-of-magnitude lower than those

obtained from the pumping test performed at the site. Pumping tests are clearly

the more appropriate source of transmissivity data when the data is to be used

to estimate the aquifer response to groundwater extraction.

Transmissivity values derived from aquifer tests performed in a leaky hetero-

geneous aquifer reflect the average transmissivity of the aquifer in response to

groundwater extraction. This is the information necessary to evaluate the

response of this type of aquifer system to groundwater extraction. It is not clear

from the comment what other source of data would be used to develop a con-

ceptual design of an extraction system at the Base if aquifer test data were

ignored.

A complete discussion of the Papadopolus-Cooper method can be found in

Kruseman and de Ridder, 1991.

. Pages 2.17 through 2-19 (Figures 2-9 through 2-11). We observe that T con-

tours shown in the figures do not honor posted data values in many instances,

and that the contours are completely unconstrained by data in large areas (e.g.,

the northwest quadrant of the Base in Figure 2-9). While individual T values

may be subject to implicit "adjustment" during the contouring process (based

on professional judgement), such practice needs to be fully explained in the

Report, and the Report should include complete justifications for any adjust-

ments made to data values. In a larger sense, however, because of the large

uncertainty associated with these T estimates, we believe that these three maps

should viewed with great circumspection in any case.

Response:

RDD10013_0B.WP5 RC-5



2349118

The transmissivity values in these figures have been recontoured and will be

presented in the Draft Final RI/FS.

. Page 2-20, top of page. It is stated that using the lower T estimates yielded by

the Papadopolus-Cooper method results in a conservative design of the extrac-

tion system. If the Report means conservative in the temporal sense, we

concur. However, lower T estimates result in a larger predicted capture zone.

If the remedial design assumes relatively low T, and T turns out to be higher,

then this is not a conservative design. A conservative design should be biased

toward assuming relatively high T, which implies smaller capture zones. This

issue should be more carefully considered and discussed in the final version of

the Report.

Response:

The term "conservative" was intended to reference the total number of extrac-

tion wells required to capture the plumes at the site. Lower assumed trans-

missivities will result in a larger number of extraction wells at lower flow rates

being required to capture the plumes. Higher assumed transmissivities will

result in a smaller number of extraction wells pumping at higher flow rates to

capture the same plume.

Page 2-31, paragraph 1. After pointing out that "no detailed assessments or

investigations have been performed for OUs E, F, G, or H," the paragraph
nevertheless concludes that "the extent of contamination in these areas is con-

sidered minimal" compared to that of OUs A, B, C, and D. While this may

prove to be true, the conclusion is apparently unfounded at this time. The

Report should be revised to accurately reflect this situation.

Response:

The reference to contamination at OUs E, F, G and H being minimal has been
deleted.

. Page 2-90, top of page and paragraph 3. At the top of this page, the Report

states that it will discuss why nickel is not considered a compound of concern

(COC) even though it is detected above Maximum Contaminant Levels

(MCLs). In paragraph 3, after noting that elevated nickel concentrations may

be the result of the use of nickel in metal plating activities, the Report then

merely states, "Nickel is not considered a COC." The Report does not explain

why nickel is not considered a COC. Furthermore, even though nickel-contami.

nated ground water may be effectively extracted along with the targeted volatile

organic compound (VOC) plumes, the Report does not indicate how ground-

water treatment will accommodate nickel. Obviously, although nickel will be

extracted along with VOCs, it cannot receive the same treatment as VOCs. The

Report needs to discuss how nickel will be treated.
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Response:

No metals can be evaluated as contaminants of concern (COC) until a detailed

evaluation of metals is performed. An evaluation of metals cannot be

performed in this interim RIFFS for the following two reasons:

Background groundwater metals concentrations have not been estab-

lished for groundwater beneath McClellan AFB. Hence, it is not possible

to differentiate the difference between metals in groundwater that occur

naturally due to mineral dissolution and metals contamination from Base
activities.

A variety of field procedures have been used and it is not possible to

distinguish between results from different sampling procedures.

Historically, both filtered and unfiltered samples have been collected at

low, and possibly high flow rates. Turbid samples are generally collected

at high flow rates that may overestimate groundwater metals
concentration.

Background concentrations must be established and field sampling techniques
must be standardized before the extent of metals concentrations can be

evaluated. A discussion of metals as a data gap is presented in the conceptual
model.

Metals concentrations in the infiuent to the groundwater treatment plant has

been addressed in the FS. The cost of adjusting the treatment system to treat

potentially elevated concentrations has been evaluated and is discussed in the FS

Approach and the Implementation plan chapters.

. Page 2-90, paragraph 5 and Table 2-8. It is stated that "over 300 monitor wells

and 14 extraction wells have been installed Basewide," and that since 1986,

"almost every well has been sampled at least once." Table 2-8 indicates that the

monitoring network consists of a total of 279 monitor wells and 12 extraction

wells. The list of wells provided at the front of the GWSDR indicates that a

total of 306 monitor wells and 16 extraction wells have been installed at

McClellan AFB. Table K-7 (GSAP Results For COCs) provides sample results
for a total of 282 monitor wells and 12 extraction wells. If Table K-7 is a com-

plete listing of all COC analytical results, the comparison shows that 24 moni-

tor wells and 4 extraction wells have never been sampled. Furthermore, the

most recent sample date is older than 1986 on at least 14 monitor wells.

Inasmuch as this section of the Report is entitled Groundwater Monitoring

History, it should provide a more thorough account of the sampling history, and

explain why so many wells have apparently never been sampled. It should also

state how long the monitoring network represented by Table 2-8 has been in
effect
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Response:

A more complete well count will be performed and a summary of recent

sampling information available in the Groundwater Sampling and Analysis

Program (GSAP) will be presented.

. Page 2-104, Extent of Contamination. It is stated that the nature and extent of

VOC contamination is estimated on the basis of "maximum VOC results from

January 1992 to January 1993." However, Table K-7 indicates that most-recent-

sample dates range from March 1982 to January 1993. Likewise, several con-

taminant isopleth maps (e.g., 2-53a, 2-54a, 2-55a, and 2-56) show posted sample

values ranging in age from March 1982 to January 1993. In some cases it is

clear that contour lines are partially constrained by the old data values. It is

evident that the maps listed form the basis for target volume maps (Figures

2-65 through 2-67). The Report is either correct in claiming to use only recent

(January 1992 to January 1993) VOC data (i.e., older data were in fact not

used, even though they are posted on isopleth maps), or the extent of contami-

nation has been improperly determined, by contouring analytical data sets that

span over a decade. If the former case is true, relevant maps need to be revised

to make a clear distinction between data that constrain contours and data that

do not. If the latter case is true, the entire basis for the feasibility study is in

question and a thorough re-examination of the data analysis methodology must

be conducted. We can approve the practice of contouring a data set that spans

a year or two, but we cannot approve the contouring of a data set spans nearly

11 years. This issue must be addressed or the text and figures appropriately

clarified in the final version of the Report.

Response:

The target volumes have been revised and are presented in the Draft Final

RiffS. They were delineated from samples from 267 groundwater monitoring

wells, 5 extraction wells, and hydropunch samples from 7 borings. Only

5 extraction wells were incorporated because their screened intervals were less

than 20 feet long; the 7 other wells had screened interval ranging from 65 to

120 feet long. Data from the following sources were examined to delineate the

target volumes:

Data from the Radian GSAP database up to third quarter 1993. Risk

values were calculated for these samples.

• Groundwater data from the OU D RI Summer/Fall 1993 Sampling effort

• Data from five southern OU A wells

Data from the fourth quarter 1993 sampling was studied to determine how most

recent concentrations affect target volumes. This data was not incorporated

fully into target volume generation because it is not currently available in
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electronic format and thus complete risk assessment calculations cannot be

performed.

The original target volumes were created with only maximum concentrations

collected between January 1992 to January 1993. Therefore, wells that were

dropped from the monitoring program were not included. Several of these wells

have been added to the revised dataset to create the revised target volumes.

These wells were sampled prior to 1992, at consistent concentrations (mostly

non-detect) and thus were dropped form the monitoriiag program because no

concentration changes were observed. These data points were brought back

onto the plots. Concentrations for each well were selected in the following

manner:

Wells that were last sampled prior to 1988 were not included in the data

set. Actually, the last time these wells were sampled was in 1986.

If a well were sampled in 1992 or 1993, the most recent concentration

was selected, because this time period is considered representative of
current conditions.

If a well was sampled prior to 1992 (but after 1988) the time series of the

well was examined to attempt to extrapolated to current conditions. In

many cases the wells were consistently measured to nondetect (ND)

levels and thus ND levels were assigned. For wells that observed

fluctuating conditions, 4Q93 GSAP data was used if available, otherwise

an average was taken.

This analysis will be presented in the text.

. Page 2-124, paragraph 2. It is stated that TCE concentrations decrease steeply

from the A monitoring zone to the C monitoring zone, indicating that the

extraction system is effective. However, we note that there is only one C-zone

monitor well (MW.190) in OU D. Therefore, with regard to the C zone, it is

currently unknown whether the OU D extraction system is completely effective

at limiting downward migration of TCE. We recommend that C-zone ground

water of OU D be sampled with either depth-discrete sampling methods (e.g.,

BAT) or with new monitor wells, to confirm the hypothesis that the C zone is
uncontaminated.

Response:

Comment noted. A monitoring well has been proposed to be installed in the C

Zone of OU D. In addition, vertical hydropunching will be performed in

conjunction with well installation to establish a vertical contamination profile.
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I0. Page 2-125, paragraph 1. It is stated that mass estimates were based on

"maximum detected results from the January 1992 to January 1993 sampling

period." See comment 8 above.

Response:

The concentrations used to perform the mass estimates were selected in the

manner outlined in the response to Comment 8.

11. Page 2-128, last paragraph. It is stated that hot spots are based on maximum

VOC concentrations from the January 1992 to January 1993 sampling period.
See comment 8 above.

Response:

Hot spots defined as a target volume from the same data set that the maximum

containment level (MCL), Risk and Background target volumes were defined

from (see response to comment 8).

12. Page 2-135, Hot Spots. The first sentence states, "The hot spot target volumes

are defined as the regions where TCE concentrations are greater than 500 ttg/i."

However, target volumes based on MCLs, 10 "_cancer risk, and background are

defined on the basis of total VOC concentrations. We believe that hot spot

target volumes should also be based on total VOC concentrations. The Report

(and hot spot target volumes) should be revised or the Report should explain

why TCE concentrations are used rather than total VOC concentrations to

define hot spots.

Response:

Concentrations of all volatile organic compounds (VOCs) were considered when

delineating the hotspots. For most wells, non-TCE VOC compounds were

detected above 500 t_g/l only in wells that also detected trichloroethene (TCE)

above 500 /_gh. For wells and compounds where this was not true (elevated

non-TCE compounds were detected in wells that did not detect TCE above 500

izg/1), the compound concentration was included in the target volume. This will
be discussed further in the text of the Draft Final.

Editorial Comments

1, Page 2-4, paragraphs 3 and 4. Reference to ages of stratigraphic units is

confusing. Paragraph 3 refers to the "Mio-Pliocence (25 to 2 million years ago

[Ma]) Mehrten Formation," and paragraph 4 refers to the "Pliocence (4 to 3

million year [sic] ago) Laguna Formation," which overlies the Mehrten

Formation. Does the Pliocene end at 2 MA or 3 Ma? On the other hand, if the

stated age ranges refer to stratigraphic units as opposed to epochs, then how
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can a 4 to 3 Ma unit overlie a 25 to 2 Ma unit? These apparent conflicts
should be resolved.

Response: _:,,,

The conflicts cited have been resolved. : ,-

. Page 2-13, paragraph 1, and Figure 2-8. Although the last sentence states that

Figure 2-8 shows profile views, Figure 2-8 is in fact only a map. The text
should be revised.

Response:

The text has been revised to state the following: "Figure 2-8 shows the Stiff

diagrams for several A-zone, B-zone and C-zone wells in plan view."

3, Table 2-1. There are several inaccuracies in the table, which summarizes

aquifer test results. Assuming that hydraulic conductivity and zone thickness

values provided are accurate, most of the stated T values are inaccurate. In OU

A, zone A T values actually range from 38 to 965 fi2/day (not 30 to 75 ft2/day).

In OU B/C, zone A T is 791 ftZ/day (not 100 to 900 f_/day), zone B T is 258

f_/day (not 250 to 500 ftZ/day), and zone C T is 572 ftZ/day (not 500 to 2000

ft2/day). In OU D, zone A T is 1390 f_2/day (not 800 to 900 fl2/day), zone B/C T

is 2226 to 6617 f_2/day (not 100 to 1100 ft2/day), and zone D T cannot be calcu-

lated (not 23.7 to 26.2 ft2/day) because no zone thickness is provided. Table 2-1
should be revised.

Response:

Table 2-1 has been revised. Aquifer parameters for OU G have been added to
the table.

4. Figure 2-13. Several graphical problems exist on Figure 2-13.

* The figure should show OU boundaries (text implies that it does).

The industrial waste line (IWL) should be shown more prominently and

be included in the legend.

What are the areas labeled "ICI" and "IC7?" They are not referred to in

Chapter 2, are presumably irrelevant, and should probably be deleted

from the map.

What are the five areas shown with dashed line in the eastern and south-

eastern part of the base? If they are relevant, the legend should indicate

what they represent.
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Response:

OU boundaries have been added to Figure 2-13. The Industrial Waste Line

(IWL) will be displayed more prominently. The following text has been added

to explain the significance of "ICI" and "IC7," "The IWL has been divided into 9
individual sections. Seven of the IWL sections and 32 other sites have been

combined into 8 Investigation Clusters (ICs). The 8 ICs are presented in Figure

4-13". The five dashed-line sections have been removed from the graphic.

. Figures 2-13, 2-31, 2-32, 2-53a, 2-54a, 2-55a. These "figures" are actually plates,

and should be labeled and treated as such. Where referred to in the Report, it

should be made clear that they are located in a pocket at the end of the chapter.

Response:

These figures will continue to be called "figures." They are an integral part of

the conceptual model presentation. The figures are linked to the text, and it

would be awkward to not treat them as figures because of their large size.

Readers are encouraged to study the figures as they read the text. It has been

made clear that these figures are located in pockets at the end of the Chapter 2.

It is stated in the Figures list in the content section of the report. On page 2-22,

it is stated that Figure 2-13 is located in a pocket at the end of Chapter 2. On

page 2-60, it is stated that Figures 2-31 and 2-23 are located in pockets at the

end of the chapter. On page 2-105, it is stated that Figure 2-53a, 2-54a and 2-

55a are located in pockets at the back of the chapter.

o Page 2-30, paragraph 3. Reference to "Figure 2-12" is incorrect. The Report

actually refers to Figure 2-13.

Response:

The text has been revised to reference Figure 2-13.

. Page 2-33, Henry's Constant. The last sentence mistakenly gives Henry's con-

stant for TCE as 9x10 s atm -m3/mol, instead of the correct value of 9x10 "3 atm

-m3/mol.

Response:

The text has been revised.

o Table 2-1. The table provides partition coefficients for COCs, but the Report

falls to document how these values were derived. The Report should discuss

more completely this important issue.
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Response:

o

The partition coefficients provided in this table were obtained from EPA

Guidance document No. EPA/540/2-90/011, Subsurface Contamination Reference

Guide.

Page 2-34, paragraphs 1 and 2. The Report should s't_ate the temperature at

which stated partition coefficients and vapor pressures are correct.

Response:

Footnotes that state the temperature that the vapor pressures, water solubilities,

Henry's constants, and partition coefficients for the contaminants of concern

(COCs) were reported at have been added to Table 2-4.

10. Page 2-34, paragraph 3. "Solubilized" is not a word. We recommend that
"dissolved" be used instead.

Response:

The text has been revised.

11. Page 2-36, paragraph 1. It is stated that "subsurface materials" at McClellan

AFB are about 25 percent saturated. The Report should make it clear that this

statement applies to the vadose zone only.

Response:

The test has been revised to state the following: "The percent saturation of the
McClellan AFB vadose zone soils is 25%."

12. Page 2-40, paragraph 1. In the last sentence, the second occurrence of

"solubility" should be replaced with "concentration."

Response:

The choice of the second occurrence of the word "solubility" in the following

sentence was specific and intended: "Usually, the solubility limit of a compound

is not a limiting factor except at the source, as the solubility is generally very

high compared to the concentrations found in groundwater." Generally, the

concentration of a contaminant in the groundwater does not reach its water

solubility limit. For example, although the maximum recorded TCE concentra-

tion sampled at a monitoring well is 68,000 t_g/l, the water solubility of TCE is

approximately 1,000,000 /_g/l, which is well above the maximum detected
concentration.
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13. Figure 2-17. The figure illustrates the concept of retardation as caused by

adsorption. While it is effective at illustrating this concept, it graphically

implies that with sufficient time all contaminant will be adsorbed. The second

footnote attempts to correct this erroneous conclusion by stating that, at

equilibrium, the ratio of concentrations in ground water and soil remain con-

stant. However, this statement confuses more than it clarifies because the

illustration shows that the ratio is constantly changing. The illustration should

be revised to illustrate the effect of both adsorption and desorption, and the

footnote should indicate that the ratio remains constant because of an equili.

brium between adsorption and desorption.

Response:

The ratio between contaminant particles in solution to contaminant particles

sorbed remains constant in all three time steps and is not constantly changing.

In To, 16 particles appear in solution and 5.33 particles appear sorbed. The

ratio of particles in solution to particles sorbed is 16:5.33 or 3:1. In T1, the ratio

is 12:4 or 3:1. In T2, the ratio is 9:3 or 3:1. The second footnote has been modi-

fied to state the following: "The ratio of concentration in the groundwater/

porewater to concentration os the soil matrix remains constant for a given

contaminant because of equilibrium between adsorption and desorption. This

process is known as Equilibrium Sorption."

14. Figure 2-23. Clearly, the horizontal hydraulic gradient vectors shown in the

figure cannot be correct for all points on McClellan AFB. The Report should

present data used to construct the figure.

Response:

This figure has been omitted from the Draft Final RI/FS. The flow vectors

presented in the figure present in the Draft RI/FS are in the vicinity of OU D

only. This was discussed in the text.

15. Figure 2-37. The hydrograph provides a vertical grid with alternating 16- and

17-month spacing. Given the awkward vertical grid spacing, it is difficult to

discern the annual cycles cited by the text. The grid spacing should be changed
to 12 months.

Response:

The horizontal spacing of the hydrographs have been changed to 12-month

cycles. The horizontal and vertical axes in all six hydrographs _ span the same

ranges for comparability between the hydrographs.

16. Figure 2-44. The figure indicates that the only Base well for which pumping
information is known is BW-29. We find it difficult to believe that McClellan

AFB does not keep records for its pumping wells. Elsewhere in the Report and
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in Table 2-6, Base well BW.18 is reported to have a pumping rate of 1200

gallons per minute (gpm). The figure should be updated.

Response:

Figure 2-44 has been updated.

17. Page 2-85, paragraph 4. In discussing wells to be decommissioned, the Report

refers to "the [our emphasis] triox hole" (in Table 2-6, it is listed as "Triax

Hole"). By using the definite article, the Report apparently assumes that the

reader is already familiar with this well. This is an. invalid assumption.
Clarification is needed.

Response:

The following text has been added to the text to clarify the presence of the

Triax Hole: "Four additional wells are located at Camp Kohler, which is located

1 mile east of the Base on Roseville Road. Two are former laundry wells, LW-1

and LW-2; and two were constructed as part of a seismic survey... The four wells

at Camp Kohler, LW-1, LW-2, the seismic well and the triax hole were

decommissioned during Phase IIL The latter two wells are seismic survey wells

and not water wells." The location the Camp Kohler wells are located on Figure
2-43.

18. Table 2-6 and Figures 2-43 and 2-44. In the table, Base well B-18 is shown to

pump at 1200 thousand gallons per day (tgpd). Elsewhere, BW-18 is reported

to pump at 1200 gpm, which equals 1728 tgpd. Pumping rates should be

verified, and Table 2-6 (and presumably the ground water flow model) should

be revised. Also, the table reports that BW.20 was decommissioned during

Phase 2, in 1993. However, Figure 2-43 indicates that BW-20 is "active" and

Figure 2-44 indicates "no pumping information available," as opposed to "not in
service." These inconsistencies should be resolved.

Response:

Quarterly Production Well reports were consulted for BW-18 pumping rates.

BW-18 was pumped at a rate of 800 to 1490 thousand gallons per day (gpd)

between 1990 to 1992. Figures and tables have been updated to reflect a

consistent BW-18 pumping rate and a consistent status for BW-20.

19. Page 2-88, paragraph 2. It is stated that 1992 sample data were used to select

VOCs of concern because "1992 was the last year of sampling." However,

sampling has occurred in 1993, including an apparently complete round in

January 1993, as indicated in Table K-7 (Appendix K). Figure 2-45 shows

time-series plots for selected VOCs that include the January 1993 data. The

Report should either correct this inaccuracy or more fully discuss why 1992

data were used despite the existence of 1993 data.
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Response:

The data set described in the response to significant comment 8 was used to

select the prevalent contaminants presented in the Draft Final. The COCs will

be called "prevalent contaminants" in the Draft Final. 1Q93, 2Q93, and 3Q93

data was used in the data set where available. The generation of the dataset

will be discussed fully in the Conceptual Model.

20. Page 2-88, paragraph 2, and Figure 2-45. The Report states that Figure 2-45

shows "histograms" of VOC summary statistics for "TCE and 1,2-DCA." In fact,

the figure shows line graphs (not histograms) for TCE, PCE, DCE, total

1,2-Dichloroethene, carbon tetrachloride, and chloroform. A plot of 1,2-DCA

statistics is not shown. Is "DCE" a subset of "Total 1,2-Dichoroethene"?

Figure 2-45 contains some graphical errors.

In the "frequency of detection" graph for carbon tetrachloride, the 1983

and 1985 data points are missing.

* The time axis for the "Total 1,2-Dichloroethene" plot is mangled.

The symbol color for the "mean concentration" graph for TCE is blue

and red. This is also true for the 1985 "mean concentration" data point

for PCE. The symbols are supposed to be red.

In the legend, "Frequency of Dects" should be changed to "Frequency of
Detections".

Response;

The text has been revised to refer to Figure 2-45 as line graphs and not

histograms. The "DCE" line graphs in Figure 2-45 have been replaced with "I,2-

DCA" line graphs, cis-I,2-DCE is a subset to "Total-l,2-Dichloroethene". The

graphical errors listed in the comment have been corrected.

21. Table 2-50. The map should indicate the date of sample results.

Response:

The following note has been added to Figure 2-50: "Maximum concentrations

measured between January 1992 to January 1993 are posted."

22. Page 2-103, paragraph 4. The paragraph discusses the sample results and his-

tory of city well CW-150, which is screened from 144 feet to 372 feet below

ground surface. The last sentence claims, "The sample record also indicates

that contamination is mainly confined to the uppermost groundwater zones ...."

We are extremely incredulous at such a claim, and cannot imagine how such a
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conclusion could be reached, considering the long screened interval of CW-150.
This statement should be reconsidered and either deleted or clarified.

Response:

The last sentence in paragraph 4 has been deleted.

23. Figures 2-53 through 2-60. Contouring anomalies and other graphical errors

are apparent in these figures.

Maps and profiles should indicate the date or range of dates of sample

data.

Source areas indicated on maps are barely distinguishable from base

map features. A more distinct color should be used to indicate source
areas.

Some solid contour lines should be dashed where they are poorly con-

strained by data (e.g., the northeast portion of the 1.0 ppb TCE contour

in OU D on Figures 2-53 and 2-53a).

Especially apparent in the profiles, many contours appear to have little

relationship with posted data, and many contours are inadequately

labeled. Some contours appear to have no basis (e.g., in Cut A1, the 50

ppb vinyl chloride and 0.1 PCE contours centered about the blank casing

of monitor well MW.178). The data should be re-examined and probably
re-contoured.

On the southeast end of Cut West Perimeter (Figure 2.60), the third well

from the left is labeled "MW-1050" and (inaccurately) posts MW-1050

data for 1/22/93, but the well actually depicted is probably MW-1052 (no

contamination detected on U22/93). Although the figure indicates a

cis-l,2-DCA concentration of 4.7 /tg/l on 1/22/93, the concentration

reported in Table K-7 is 0.47/zg/l. This figure should be revised.

Response:

First Bullet in Comment: The year that the sample data was collected for

Figures 2-53, 2-54, and 5-55 are presented in Figures 2-53a, 2-54a, and 2-55a

respectively, which are located in pockets at the end of the chapter. Figures 2-

53, 2-54, and 2-55 contain water levels, source areas, well locations, and extent

of COC concentration for the A Zone, B Zone and C Zone, respectively. They

were too cluttered to include analytical data, so the analytical data and year of

sampling was included in companion Figures 2-53a, 2-54a, and 2-55a. Because

there are few wells in the D/E Zones, Figure 2-56 presents the analytical data

from those D/E Zone wells, the horizontal extent of contamination that is based
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on that data, and the year the data was collected. The date of sample collection

is provided for each well on the vertical profiles in Figures 2-58, 2-59 and 2-60.

Second Bullet in Comment: The source area color will be changed so that it is

more distinguishable.

Third Bullet in Comment: Areas where the extent of contamination is unbound

will be shown with a dashed line.

Fourth Bullet in Comment: The data in the profile figures will be reexamined

and recontoured so that the contours adhere to the posted concentration
values.

Fifth Bullet in Comment: Corrections will be made as advised.

24. Page 2-106, paragraph 5. Although the Report indicates that Base wells in OU

A are shown on Figures 2-53 through 2-56, Base wells are apparently not

shown. Either the text or the figures should be revised.

Response:

The locations of active base wells and CW-132 have been added to the figure.

The text has been revised to state that only groundwater contours, source areas,

groundwater monitoring wells and the location of active base wells and CW-132

are shown in Figures 2-53 to 2-56.

25. Page 2-123, paragraph 5. The Report should clarify what is meant by the

"upper zone of TCE."

Response:

The text has been revised to state the following: "TCE and other contamination

are located underneath Study Area 15 in Monitoring Zone A."

26. Page 2-123, last paragraph. The last sentence states that although "wells on the

southeast end of BC4 and the [south] end of BC2 show higher concentrations in

the lower zones," these wells are nevertheless "at the edge of the TCE plume and

do not represent the conditions within the plume." This statement

demonstrates inverted logic and surely should be revised or otherwise clarified.

Response:

The text has been revised to state the following: "Wells located on the southeast

end of BC4 and the southeast end of BC2 and screened in the top of Monitor-

ing Zone C measured TCE concentrations above MCLs. This suggests that in

some areas of the B/C plume, contamination has migrated from the bottom of

Monitoring Zone B to the top of Monitoring Zone C."
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27. Page 2-125, paragraph 3. The Report should clarify and describe more fully the

methodology used to determine volumes.

Response:

A more thorough discussion of the methodology followed to create the target
volumes will be included in the Draft Final.

28. Page 2-126, Figure 2-61. At the left end of the plot, the "total TCE" graph lies

below the "A Zone TCE" graph, which is illogical. The Report.should provide

some explanatory text. Also, the legend contains some typographical errors and

inconsistencies relative to companion figures 2-62 through 2-64 (e.g., use of

commas instead of semicolons; and "5 to 1" instead of "1 to 5").

Response:

The plots in which the total contaminant lay below the A Zone contaminant line

have been corrected. The inconsistency was due to the graphics program

connecting each point with a straight line. The inconsistencies in the legend
have been corrected.

29. Page 2-128, third bullet. In determining contaminant mass, dry bulk density is

here assumed to be 1.45 g/cm 3. However, on page 2-33 (fourth bullet), bulk

density (wet) is reported to be 1.2 to 1.3 g/cm 3. It is impossible for a dry bulk

soil density to be greater than a wet bulk soil density. The Report should

explain this apparent discrepancy. Furthermore, the reported wet density range

seems to be rather low. The Report should discuss and suggest an explanation

for these low bulk density values.

Response:

The dry and saturated bulk densities have been changed. The wet bulk density

used in the mass estimates was 1.8 g/cm3; this was calculated from a dry bulk

density if 1.4 g/cm 3 and a saturated moisture content of 34 percent.

30. Table 2-10. The table provides values for Ko¢,fo¢, and Kd, but the Report does

not indicate how K d values were derived. As there are numerous methods for

deriving Kd, the Report should provide appropriate explanatory text and justify
the chosen method.

Response:

The partition coefficients provided in this table were obtained from EPA

Guidance document No. EPA/540/2-90/011, Subsurface Contamination Reference
Guide.
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31. Page 2-135, last paragraph. It is stated that in OU D, no monitor wells are

screened below zone B. However, according to Table K-7, zone C is monitored

by one well, MW-190 (last sampled in July 1991). The distribution of monitor

wells with respect to OUs and monitoring zones needs to be verified and

accurately represented in the Report.

Response:

The wells have been reassigned to the operable units. The new designations will

be presented in the RIFFS. There are no C Zone monitoring wells in OU D.

32. Page 2-137, paragraph 1. It is stated that contaminant mass estimations based

on linear interpolation "are not overestimated." The statement would be more

accurate to say "not significantly overestimated."

Response:

The discussion on linear interpolation has been omitted from the text. Linear

interpolation was not used in the delineation of the target volumes or the VOC
mass estimates.

33. Page 2-138, paragraph 2. The Report refers to Figures 2-57 through 2-60 to

illustrate "current well locations." However, these figures are profiles that do

not include all wells, nor do they in any way show well locations. Perhaps the

Report should cite Figures 2-53 through 2-56.

Response:

Figures 2-46 to 2-49, which show monitoring well locations, have been
referenced in the text.

34. Page 2-138, paragraph 3. The last sentence claims that in OU A, "No additional

C-zone monitoring wells need to be added to the sampling program because

only two C-zone wells, once each, have ever been sampled for contaminant con-

centration above MCLs." The statement is ambiguous, but it appears to indi-

cate inverted logic. If only two ground water samples have ever been taken

from the C zone in OU A, then it seems clear that more C-zone wells should be

added to the sampling program.

Response:

The last sentence has been deleted.

35. Page 2o142, paragraph 2. The first sentence mistakenly refers to the east side of

the "OU A" plume. Because the next sentence refers monitor well MW.61, we

believe that the statement actually refers to the "OU B" plume.
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Response:

The text has been corrected to reference OU B.

36. Page 2-142, paragraph 6. The Report should describe the arrangement of wells

currently in the D and E zones as lying in a north-south line, not a "vertical"
line.

Wells recommended for continued monitoring should be kept in the program

not only to monitor for VOCs, but to provide regular measurements of hydro-
static head.

Response:

The text has been revised to state the following: "The wells.that are currently in
the D and E Zones are oriented north to south. The cast-and west extent of

contamination in the D and E zones would be better defind d with the installa-

tion and sampling of wells on the east and west sides of existing wells in the D

and E zones. The extent of horizontal and vertical hydraulic control could also
be monitored with the installation of additional wells."

37. Page 2-143, paragraph 2. Although it is stated that no monitor wells are

screened in the C and D zones of OU D, according to Table 1(-7, monitor well

MW-190 is located in the southeastern corner of OU D and is screened within

the C zone. The Report should be revised or otherwise clarified. Also see

Editorial Comment D-31, above.

Response:

According to OU boundaries, MW-190 is actually located in OU C. The wells

have been reassigned to OUs. The new designations will be presented in the
Draft Final.

38. Page 2-143, paragraph 4. The third sentence includes "capping of the OU [sic]

source pits" in its list of remedial actions performed. This typographical
omission needs to be corrected.

Response:

The text has been revised to incorporate the comment.

39. Figures 2-71 through 2.75. These time-series plots are difficult to compare

because virtually every graph has a different horizontal scale and a different

vertical scale. To facilitate meaningful comparison of data trends, all graphs

should be presented at the same scale.
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Response:

Figures 2-71 to 2-73 present contaminant time trend for selected wells. Each

figure presents a different observation. The time scales of the trends will be the

same by figure so that the behaviors of wells presented in a single figure could

be compared.

40. Figures 2-76 through 2-79. For each figure, the title is Concentration Trend

Analyses ..., whereas it should be Risk Trend Analyses .... Also, the title of Figure

2-79 is ... Monitoring Zone D, whereas it should be ... Monitoring Zones D and E.

The figure titles should be revised.

Response:

The text has been revised to incorporate the comment.

41. Page 2-159, paragraph 1. The Report suggests that "groundwater impacts

within the deeper monitoring zones are relatively localized." One reasonable

explanation for such trends is that several deeper wells have incompetent

annular seals that leak and allow shallow contaminated ground water to

migrate down to deeper zones along the well annulus. The Report should
address this idea.

Response:

This suggestion has been incorporated into the text.

E. Chapter 5. Data Collection and Management

Editorial Comment

o Page 5-7, paragraph 1. The Report recommends that water levels be recorded

daily from transducers in wells that are "critical to monitoring hydraulic

control." However, it is unclear how many or which wells will be fitted with

such transducers. The Report should provide an estimate of which wells should

be fitted with transducers. The Report should also explain by what means

pressure data will be transmitted to the receiving station.

Response:

The details of which wells should be fitted with transducers will be provided in

the Groundwater OU Work Plan. The signals will be collected and transmitted

via a Supervisory Control and Data Acquisition system (SCADA). The

Groundwater OU Work Plan will have the design of the SCADA system

included because it needs to be sized up front to accommodate the complete

remedy.
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F. Chapter 6. Groundwater Containment Options

Significant Comments

II Page 6-6, paragraph 1. The Report claims, "Since all of the evaluations are

based on the same set of assumptions, all of the alternatives [extraction

networks] will be affected eqnally by any discrepancies between the site concep-

tual model and actual site conditions." We disagree with this statement for the

following reason. The ground water flow model may be apparently calibrated to

acceptable tolerances, but the calibration is probably not a unique solution.

For example, the effect of a faulty transmissivity specification may be masked

by another incorrectly specified model parameter, such as vertical leakance. In

the various scenarios (involving three different extraction networks with and

without reinjection of treated ground water), various parts of the hydrogeologic

system are stressed unequally. For example, if in one scenario, extraction wells

are not present in a part of the system whose transmissivity has been

incorrectly specified, the error in model-calculated heads in that particular part

of the system may be low. However, if in another scenario, extraction wells are

simulated in the same part of the system, model-calculated heads may be

incorrect by a significant amount. Unfortunately, the only way to detect this

kind of error is via real-world monitoring after the extraction wells are actually

pumping. This concept should be reconsidered and the Report revised

accordingly.

Response:

The calculations presented here support an interim remedy at the Base. The

objective of the groundwater modeling analysis is to determine the approximate

total groundwater extraction rate that will be required to contain a givefi volume

of contaminated groundwater. These representative flow rates were then used

for treatment and end-use selection and cost-estimating. The numerical model is

based on a very limited number of aquifer transmissivity estimates (32 points in

3 zones across the Base) and therefore contains significant uncertainty regarding

the actual distribution of transmissivity across the Base. Additional aquifer

testing will be performed prior to remedial design, and the performance of each
individual extraction well will be evaluated as it is added to the extraction

system. The conceptual model of the site will also be revised as new data

become available. The groundwater model will be revised as improved esti-

mates of the aquifer characteristics are obtained.

. Page 6-6, paragraph 3. The Report claims that if actual transmissivities are

greater than those assumed by the model, "less wells will be needed to achieve

capture." This notion is restated at the end of the next paragraph, where the

Report claims that the "extraction system will be effective, even if aquifer

properties in certain areas result in higher well capacities than expected." We

disagree with this interpretation on the grounds that capture zone dimensions

are inversely proportional to transmissivity. In our opinion, if effectiveness is
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considered in the spatial sense, capture zone dimensions should be the criteria

for comparison. Because higher transmissivities would result in narrower

capture zones (but more elongated in the up-gradient direction), more extrac-

tion wells would be required. This concept should be reconsidered and the

Report revised accordingly.

Response:

The actual design of the extraction network installed at the Base will be based

on the results of additional aquifer testing performed at the site. The concep-

tual model and groundwater model will be continually revised, as new data
become available.

. Page 6-7, paragraph 2. In considering the likelihood that A-zone extraction

wells may eventually go dry, the Report notes that such wells will be converted

to vapor extraction wells to assist in remediation of the vadose zone. We

recommend that McClellan AFB consider designing and building A-zone extrac-

tion wells as dual-phase, or vacuum.enhanced extraction wells from the

beginning.

Response:

We concur with this recommendation. The decision of which wells are to be

selected for vacuum extraction will be made during remedial design.

e Page 6-5I, paragraph 3. The Report lists the most significant components of

the extraction system: available saturated thickness, ground water flow direc-

tion and gradient, and hydraulic conductivity in the vicinity of extraction wells.

We feel that a fourth component, extraction well efficiency, is equally important,

especially in the case of the A-zone. The model assumes extraction wells that

are 100 percent efficient; this is probably a dangerous assumption to actually

make. Although in the model the discharge of these wells was constrained to

allow drawdown of at most 75 percent of initial saturated thickness (top of page

6-18), this constraint may be too liberal. This problem may prove to be a

serious one, and the Report needs to discuss it thoroughly.

Response:

The actual efficiency of the groundwater extraction wells to be installed at the

Base is unknown but will likely fall between 60 and 80 percent. This level of

uncertainty is dwarfed by the uncertainty in the assumed transmissivity distribu-
tion and vertical leakances. The installation of extraction wells at the Base will

progress in a phased manner, allowing adjustment to the remedial design in

response to detailed design issues such as well efficiency.

Editorial Comments
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. Page 6-1, paragraph 1. The introductory paragraph claims that Chapter 6

"briefly describes the construction and calibration of the groundwater flow

model," noting that Appendix J contains more detailed information. In fact,

however, Chapter 6 is limited to a presentation of the main results of the

modelling effort. Model construction is summarized in five sentences (page 6-7,

last paragraph), and calibration of the model is not discussed in Chapter 6.

The simple solution of this error would be to simply revise the sentence to be

more accurate. However, Chapter 6 and Appendix J combined do not provide

adequate documentation of the model or its development. To correct the

problem fully, Appendix J should be extensively revised to provide thorough

documentation of the model and its construction, calibration, and sensitivity

analysis.

Response: ,

Additional documentation, more fully describing the model construction and

calibration, will be included in Appendix J of the revised RI/FS Report.

, Page 6-3. The Report describes the effect of extraction wells with relatively

short screens at depths above or below zones of contaminated ground water.

The Report should also consider and discuss the effect that very long extraction

screen intervals would have on the withdrawal of contaminated ground water.

If an extraction well is screened across both contaminated and uncontaminated

water-bearing zones and the uncontaminated zone is more transmissive, the

efficiency of the well in terms of its ability to extract contaminated ground

water is correspondingly reduced. The Report does in fact provide a good dis-

cussion of this concept, where it discusses the use of base well BW-18 as an

extraction well (top of page 6-53). However, the Report should include discus-

sion of this concept in this section. Also, see our General Significant Comment
1.

Response:

The option of constructing extraction wells with screened intervals that extend

through all contaminated zones was discussed in several meetings with the State

agencies. The State was firm in the position that all extraction wells should only

be screened in a single monitoring zone. The basis cited was that the system

would be more flexible and that portions of the system could be turned off as

areas with lower levels of contamination cleaned up. It was in response to this

position that longer screened intervals were not evaluated.

3, Page 6-5, Chemical Factors. Although the Report discusses the effects of various

chemical factors on the extraction remedy, the model does not simulate mass

transport, nor does it account for "dcad-end" porosity, described in the

preceding section. The Report should make it clear that the model is limited in

these respects.
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Response:

The model does not account for these processes, and this fact will be clearly

stated in the revised Chapter 6. However, the approximate time for cleanup

estimates presented in this chapter do account for the effects of dead-end

porosity by incorporating flushing factors in the concentration decay curves.

t Figures 6-6, 6-8, 6-16, and 6-18. Figure 6-16 shows A-zone extraction wells rela-

tive to the MCL target volume. Figure 6-6 shows calculated flow lines for the

same configuration, but does not depict the western-most extraction well. The

situation is similar in Figures 6-8 and 6-I8, except that Figure 6-8 does not

depict the eastern-most extraction well. The Report should explain these

apparent discrepancies or the figures should be revised.

Response:

These figures were in error in the draft report. These figures will be revised in

the Draft Final Report as the target volumes have been revised.

Q Page 6-17, bullets 3, 5, and 7. The extraction alternatives involving injection

wells, though mentioned in the bullets, are not discussed further, nor are they

illustrated in Chapter 6. The Report should be revised to properly document
these scenarios.

Response:

The results of the simulations including hot spot reinjection previously presented

in Appendix J have been more extensively evaluated and the results presented

in Chapter 6 and Appendix J.

. Page 6-17, 6-18, and 6-31. In discussing the selection of extraction wells for the

three target volumes, the Report does not describe the rationale or process. The

Report should briefly discuss how the number and location of extraction wells
were determined and refined.

Response:

The process used to select extraction well locations will be discussed briefly in

the revised .Chapter 6.

7, Page 631, last paragraph, and Figures 6-22, 6-23, and 6-24. In discussing the

baseline simulation (no-action alternative), the Report refers to figures that

show contours representing calculated heads for monitoring zones A, B, and C.

However, the Report provides no evidence as to the accuracy of the model.based

contours. The Report should discuss the calibration process, summarize model

error, and provide contour maps of the observed water elevation data that the
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model is attempting to match. Such crucial information would allow the reader

to assess the degree to which the model results resemble reality.

Response:

The calibration of the model was evaluated by comparing the simulated to

actual water levels in groundwater monitoring wells at the Base. A more com-

plete discussion of the calibration procedure and the accuracy of the simulated

water levels will be provided in the revised Appendix J.

So Figure 6-25, Location of Hypothetical Future Municipal Wells. The ground water

elevation contours on this map are irrelevant and misleading. In fact, the

entire figure is unnecessary because the only pertinent information on the map,

namely locations of the three hypothetical production wells, is shown clearly on

the next two figures. Figure 6-25 should be deleted.

Response:

This section has been omitted from the Draft Final version of the Report.

. Page 6-51, last paragraph, and Figure 6-28. The figure depicts the effect of the

existing extraction system. However, the figure and the text that refers to it are

both flawed. The text says that the figure depicts the effectiveness of extraction

in the A and B zones, and that it shows areas of greatest contamination in the

A zone. In fact, the figure apparently shows extraction in zones A, B, and C,

and the extent of contamination is not depicted. On the figure, extraction well

EW-73 is mislabeled "EW-173." Extraction well EW.141, which we understand

is an active extraction well, is not shown. These textual and graphical errors
should be corrected.

Finally, there is apparently some confusion regarding the monitoring zone in

which extraction wells in OUs B and C are screened. Figure 6-28 indicates that

EW-144 is completed in zone BC, and the rest are completed in zone C. How-

ever, the GWSDR indicates that EW.233 and EW.234 are completed in zone B.

However, on recent quarterly monitoring maps produced by Radian

Corporation, EW-233 and EW-234 are reportedly completed in the A-zone,

EW.144 is reportedly completed in the AB zone, and EW-137 and EW.140 are

reportedly completed in the B zone. This Report, which we expect to represent

the ultimate state of knowledge of the RI at McClellan AFB, should resolve
these uncertainties.

Response:

These figure errors have been corrected in the revised Chapter 6.

The monitoring zones where each of the existing extraction wells at the Base are

screened have been adjusted in the numerical model to reflect revised
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construction information. This revised information is presented in Chapter 4

and Appendix J.

10. Page 6-53, last paragraph. The Report recommends that, in the event that

additional contamination is discovered, the problem will be addressed by

installing additional extraction wells. It may be possible to achieve the same

results by pumping peripheral extraction wells at a greater discharge rate. The

Report should discuss this alternative.

Response:

The revised Chapter 6 will discuss this option.

11. Page 6-55, top of page. The Report discusses analysis of the time required to

achieve aquifer cleanup. Several factors are involved in this technical analysis,

yet the Report only presents the results of the analysis in broad, general terms.

The Report should document the analysis in one or more tables and graphs.

Response:

The time to cleanup analysis will be discussed in more detail in the revised ver-

sion of Chapter 6.

12. Page 6-55, last paragraph, and Table 6-2. The Report indicates that operations

and maintenance costs, summarized in Table 6-2, "include pumping and power

costs." We are concerned that no consideration has been given to the costs

associated with monitor and extraction well maintenance, redevelopment, and

possible replacement and/or abandonment. The Report should discuss these

costs.

Response:

The maintenance of the extraction system is included in the cost estimates.

Appendix R has the details of the cost estimates.

G. Works Cited

Editorial Comments

9 The list of works cited is incomplete. Throughout the Report, numerous reports

are cited that do not appear in the list. The "Works Cited" list should be

completed.

Response:

The Works Cited section has been corrected so that all of the reports cited in

the text are included.
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. Some references listed are incomplete. For example, for the work DNAPL Site

Evaluation, only the authors and year are provided (Cohen, Robert M. and

James W. Mercer, 1993). Please provide more complete reference information
on works cited.

Response:

Complete references have been included in the Draft Final.

. Although some authors have two or more references in the same year (e.g.,

Radian Corporation, 1991), citations of these reports throughout the Report are

not differentiated. Citations within the Report should indicate by letter (e.g.,

"1991a", "1991b") exactly which work is being cited.

Response:

These citations have been corrected.

H. Appendix E. Proposed Groundwater Monitoring Program

Editorial Comment

. Page E-6, Groundwater Quality Wells. The Report states, "a significant portion of

the currently identified target volumes can be eliminated with additional

groundwater monitoring points ...." The only thing that can be eliminated with

additional monitoring points is some of the uncertainty associated with target
volumes. The sentence should be clarified.

Response:

We disagree with this statement. The current interpretation of the target

volumes is based on existing data and relies on interpolation between the

existing data points to determine the location of target volume boundaries where

no data are available. The collection of new data in areas where interpolation is

currently used to define the target volume boundaries can indeed significantly
reduce the volume extent.

I. Appendix F. Data Management

Editorial Comments

1. Figure F-L The flowchart makes reference to the '%Vyckoff OU" and the

%Vyckoff Database." These terms are not defined or discussed elsewhere in

Appendix F, nor in the rest of the Report. The Report should provide appro-

priate definition of these terms.

(¢"
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Response:

The figure had an error. Wyckoff should have been Groundwater OU. The

figure has been corrected.

. Page F-4, Station ID. This section of the Report discusses the importance of

ensuring that sorting keys (e.g., well names) in data tables have the same

number of characters so that the table will be sorted logically. We agree

completely with this recommendation. However, it is disappointing that this

recommendation was not followed in the case of Table K-7 (Appendix K), where,

for example, entries for well MW-15 appear between entries for MW-149 and
MW-150. We recommend that Table K-7 be re-sorted for the final version of

the Report.

Response:

Appendix K has been resorted.

J. Appendix G. Interactions of the Vadose Zone ....

Editorial Comments

. Page G-5, top of page, and Figures G-2 through C_5. The text states that the

figures show the "lateral extent of ground water contamination" for the four

potential target volumes. However, the figures illustrate the extent of contami-

nation only within monitoring zone A, not the maximum extent within all moni-

toring zones. This discrepancy should be corrected.

Response:

The lateral extent of the groundwater contamination that is relevant to the

interactions with the vadose zone is only the shallow contamination.

. Page G-5, paragraphs 2 and 3. Because the vadose zone is expanding at

McClellan AFB (i.e., the water table is dropping), the Report recommends

taking this trend into account when designing the soil vapor extraction (SVE)

system. Likewise, the Report recommends that in the case of a rising water

table, dual-phase extraction wells would need to be designed. We submit that

dual-phase wells should be designed in both cases. In the former case, the well

will initially be screened across the water table, and because the ground water

beneath a highly contaminated vadose zone is likely to also be highly contami-

nated, such a well should be used to extract contaminated ground water in

addition to soil gas. Furthermore, application of a vacuum on A-zone ground

water extraction wells would help minimize drawdown and maximiTJe well yield.

We recommend that McClellan fully consider designing and building dual-phase

extraction wells wherever practical and appropriate.
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Resporise:

The comment will be incorporated into the design of the remedy.

K. Appendix J. Groundwater Model Development

Significant Comments

1.

_/

Despite the title of this appendix, the appendix is little more than a reiteration

of Chapter 6 (Groundwater Containment Options) (or vice versa). There are.less

than eight pages of material beyond what is already presented in Chapter 6. In

these eight pages (J-2 through J-11), the appendix provides only abbreviated

documentation of the model's construction, calibration, and sensitivity analysis.

Generally, the appendix provides only brief narrative synopses of crucial com-

ponents of the model that should be fully presented in narrative, tabular, and

graphical form. The narrative presentation should provide justifications for all

significant model input values. Considering the complexity of the model (and

its predecessor, the Papadopolus regional model) and the amount of effort

expended and expense incurred in its development, full documentation is a

necessity. We consider that documentation is just as much a part of the model

as the simulations produced by the model. In the final version of the Report,

Appendix J should be extensively revised to provide much more detail.

Response:

Additional documentation more fully describing the model construction and

calibration will be included in Appendix J of the revised RI/FS Report.

Editorial Comments

. Page J-2, paragraph 3. The Report refers the reader to the MieroFem computer

program documentation (Hemker and Van Eiburg, 1989) for more detailed

description of the MicroFem model. Presumably, this documentation can be

acquired only through purchase of the program and is thus not readily

available. The Report should summarize the capabilities and limitations of the

model, and provide a brief presentation of the mathematical approach the
model takes.

Response:

A more complete description of the rational for selecting MicroFem for use at

McClellan AFB, the capabilities of the model, its availability, and information

supporting model verification are included in Appendix J of the revised RUFS
Report.

. Page J-3, fourth bullet. The model apparently incorporates "the Regional

Aquifer" as the bottom model layer. This aquifer is not described in the
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Appendix nor anywhere else in the Report. The Report should discuss this

aquifer and how the monitoring zones at McClellan AFB relate to it.

Presumably, this discussion should be provided in Chapter 2.

Response:

A more complete description of how the regional aquifer was incorporated into

the groundwater model and the physical characteristics of the aquifer will be

included in Appendix J and Chapter 4, respectively.

, Page J-4, bottom of page. The appendix discusses the distribution of

transmissivity as implemented in the model. There are no figures or tables

showing the basic field data, nor does the text refer to figures or tables in the

main part of the Report. The appendix should provide a table showing

hydraulic conductivity, saturated thickness, and transmissivity determined at

various points through field activities, and the appendix should discuss and

assess the quality of these data. Contour maps of transmissivity should also be

presented.

Response:

The revised Appendix J will include transmissivity contour maps, along with a

table summarizing transmissivity and hydraulic conductivity at locations of field
measurements.

4. Page J-7, last paragraph. The appendix reports that the model was deemed

"calibrated" based on visual inspection. The configuration of the calibrated

model is not presented in any form in the appendix, nor does the appendix

provide comparative potentiometric surface maps (observed versus calculated)

for review. The appendix should present in tabular form all model input para-

meters, which represent the construction of the model. The accuracy of the
calibrated model should be indicated in a table that shows observed head versus

calculated head and percent error at each monitor well. The appendix should

provide potentiometric surface maps (observed and calculated) for each model

layer.

Response:

Additional documentation more fully describing the model construction and

calibration will be included in Appendix J of the revised RI/FS Report. This will

include comparisons of observed versus simulated water levels.

5, Page J-8 and Table J-L The appendix claims that sensitivity analysis indicated

that heads did not change significantly when transmissivity and vertical

leakance values were halved and doubled. The results of 14 separate sensitivity

analysis runs are shown in Table J-1. However, there is no indication of the

specific changes to the calibrated model represented by each individual sensitiv-
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ity run. Calculated head distributions are not expected to change at all if all

transmissivity values are halved or doubled simultaneously. The appendix

should provide, in a separate table, a "key" to runs'I, through 14, documenting

the altered model parameters and their values for eac'h run.

i,.-¢

Response: '

More detail will be provided in revised Appendix J on the sensitivity analyses

performed on the groundwater model.

o Table J-1. The table shows that, in the calibrated model, between node 500 and

node 1000, there is a head difference of approximately 45 feet. According to

available basewide water elevation maps, this amount of relief on the water

table or any of other potentiometric surface does not exist. The Report should

discuss this obvious anomaly. The model results should be checked for errors.

Response:

The original Table J-1 contained water level information from Model Node

Number 500, well outside the area of interest (McClellan AFB). This nodal
information will be omitted from revised Table J-1 to avoid confusion.

. Pages J-17 and J-18, and Figures J-10 through J-15, J-22 through J-27, and J-34

through J-39. The text refers to the figures to illustrate the flow lines

associated with extraction wells and reinjection wells. However, we cannot

readily discern the effects of reinjection in any of the figures, either through

direct observation or comparison with corresponding figures showing extraction

alone. The hydraulic effects of reinjection of treated water should be more

clearly illustrated in the figures and more fully discussed in the text.

Response:

The absence of any noticeable effects from reinjection was the purpose of per-

forming the simulations. The reinjection is to occur into the regional aquifer,

and results suggest that this reinjection will not appreciably influence the con-

tainment resulting from extraction well pumping in the A-, B- and C-Monitoring
Zones.

8, Page J-50, paragraphs 2 and 3. The appendix refers to "recovery" and "delivery"

wells. We assume that these terms are synonymous with "extraction" and

"injection", respectively. We recommend that the relatively obscure terms

"recovery well" and "delivery well" be avoided in favor of the terms used else-

where in the Report, "extraction well" and "injection well."
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Response:

The term delivery well refers to a groundwater reinjection well. The term

recovery well refers to a groundwater extraction well. The terms delivery and

recovery have been removed from the revised Appendix J and replaced with the

more familiar terms injection and extraction.

. Page J-50, paragraph 5. This one-sentence paragraph notes that "variation of

transmissivity caused by the variation in saturated thickness was not accounted

for in the modeling effort." Is this a limitation of MicroFem, or was it simply a

choice made during model development? We note that other three-dimensional

numerical flow models (e.g. MODFLOW) have the capability to recalculate

transmissivity in unconfined aquifers at every numerical iteration. The

appendix should clarify this point and provide additional justification.

Response:

. This statement was included in the Appendix in error. MicroFem does include

the capability of adjusting the transmissivity during each calculational time step

on the basis of the saturated thickness at each model node. This option was

used in the simulations to ensure that the pumping rates in areas with small

saturated thickness, such as OU A, would be sustainable. The viability of

extraction well pumping in these areas will be further evaluated during remedial

design through aquifer testing, and alternative technologies will be considered.

L. Appendix K. VOC Mass Estimates

Significant Comment

. Page K-9, top of page. The appendix downplays the significance of contaminant

mass overestimation in areas of low contaminant concentration, emphasizing

the fact that most of the contaminant mass is located within the high-concen-

tration areas. However, although contaminant mass overestimation may be

small, volume overestimation is probably quite large. Consequently, the

number of extraction wells and thus the overall cost of containment and extrac-

tion are also significantly overestimated. It is unclear why CH2M HILL insists

on using linear interpolation and extrapolation in low-concentration areas even

when they concede that logarithmic interpolation and extrapolation is more

appropriate in low-concentration areas. In preparation of the revised Report,

this issue should be revisited and perhaps target volumes should be refined

based on more accurate contouring methodology.

Response:

The extent of contamination and delineation of target volumes were not per-

formed using lienar interpolation. They were contoured by hand. Water quality

samples from 279 wells and boring were used. Several wells have measured
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nondetect consistently and those samples delineated the bound conditions. In

areas were extent was unbound, source area information and groundwater flow
directions were used to delineate the extent so as not to overestimate the extent

of contamination.

Editorial Comments

. Page K-2, paragraph 3. Noting that for most contaminants, frequency of detec-
tion has increased with time but maximum and mean concentrations have

decreased with time, the appendix attributes these phenomena to contaminant

migration resulting from ground water extraction. However, increase in

frequency and decrease in mean concentration may also be an artifact of the

large increase in number of monitor wells (many placed in low concentration

areas) with time. This concept should be considered and discussed in the

Report.

Response:

The text has been revised in the following manner, "For most contaminants, the

frequency of detections has been increasing with time, but their maximum and

mean concentrations have been decreasing. This may be the result of the

following:

Because of regional, Base, and extraction well pumpage, contaminant

plumes have been migrating.

Contaminant mass has been removed by extraction wells installed for
remedial actions.

Several wells that have been sampled consistently at non-detect levels

have been dropped from the monitoring program.

New wells have been added to the program to further define the plumes.

This has led to the addition of numerous wells in relatively low ground-
water contamination areas.

Hence, compounds have been detected in more sampled wells, but at lower concentra-
tions."

o Table K-l, Summary Statistics of 1992 VOC Sampling Results. Columns are

allotted for both "Minimum Non.Detect" and "Maximum Non.Detect" values,

yet both columns report zero for all compounds. The non-detect values should

be reported in Table K-1.

Response:

Table K-1 has been revised.

f-
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. Page K-S, paragraph 2, and Figures K-2, K-3, and K-4. The figures purport to

illustrate areal extent of COCs in monitoring zones A, B, and C. However, in

general, they bear little resemblance to the primary figures upon which they are

presumably based: Figures 2-53, 2-54, and 2-55. These discrepancies should be

resolved or otherwise clarified. In addition, the figures should explicitly indi-

cate on which primary figures they are based, and they should indicate the

date(s) of sample data on which they are based.

Response:

Figures I(-2, K-3 and K-4 will resemble the extent of prevalent contamination

figures presented in the Conceptual Model.

. Page K-9, last paragraph. The appendix notes, "Cumulative mass versus cumu-

lative volume graphs show that the groundwater concentrations and flow rates

from the high concentration areas are significantly different than the concentra-

tions and flow rates from the low concentration areas." This sentence is non-

sensical. First, it is obvious that concentrations in the high-concentration areas

would be different from concentrations in the low-concentration areas. Second,

it is unclear how such graphs could contain any information regarding flow

rates, much less flow rates within high-concentration areas versus flow rates

within low-concentration areas. The entire paragraph should be clarified, and

presumably should refer to Figures K-11 through K-14 (Cumulative Mass ...

Versus Volume).

Response:

Comment noted. The text will be clarified.

. Tables K-2 and K-6. The two tables report different values for total mass of

TCE and cis.l,2-DCE and for total volume of TCE-impacted ground water. All

other quantities common to the two tables are equal in value. These discrepan-
cies should be corrected.

Response:

The masses of TCE and cis-l,2-DCE have been corrected in Table K-2.

. Page K-20, equations. In the equation describing "mass sorbed," the soil bulk

density is denoted "Pbn_,", but in the explanation of this term, it is denoted "Psou."

In the equation describing "mass total," contaminant concentration in water is

denoted "CW." Elsewhere on this page, concentration in water is correctly

denoted "C,." These minor textual errors should be corrected.

Response:

The typographical errors have been corrected.
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RESPONSE TO COMMENTS  HILL

SUBJECT:

PROJECT:

DATE:

Draft Final Groundwater Operable Unit RIFFS .

McClellan Air Force Base

SWE28722.66.FS

March 28, 1994

Joseph B. Healy, Jr.
United States Environmental Protection Agency

GENERAL COMMENTS

o This report does not meet EPA's minimum expectations for an RI. The

Conceptual Model does not replace the suggested chapters 2 and 3 from the

Table 3-13 of Guidance for Conducting Remedial Investigations and Feasibility

Studies under CERCLA. This was a topic of discussion during several agency

meetings in 1993. It is my understanding that the Air Force suggested

following the guidance recommended format, but would present the chapters in

a different sequence. It is also my understanding that McAFB and the

regulators reached consensus on how the PGOURI was to be summarized in the

RI/FS. This is completely missing.

Response:

Chapters 2 and 3 have been added.

. It is evident from reading the RI/FS that the Air Force is not providing their

contractors with sufficient guidance. The extensive use of color graphics and

inclusion of unnecessary information is a waste of time and money. If the Air

Force wants to do something that exceeds expectations, then the Air Force and

their contractor(s) should focus their efforts on acceleration, streamlining, and

cost reduction, especially if the McAFB has intentions of becoming a "model"
base.

Response:

The Air Force does not share EPA's opinion.

o All graphics should be in black and white. The revised RIFFS should not

contain any color Figures, Tables, or Charts.
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Response:

The figures that can be black and white will be changed to black and white.

Where it is appropriate to use color, it will be used.

t Details in the conceptual model regarding hydrology and chemistry which are

not specific to McAFB should be deleted. It is more appropriate to refer to

published literature.

Response:

The Remedial Investigation/Feasibility Study (RI/FS) report is a public

document, and the explanation of the processes that are taking place is

important. The public may not have other access to the information the
commentor wants deleted.

o The northeastern OUs (E, F, G, and H) have not been investigated but are sus-

pected to contain contamination. If this report is intended to be a basewide

Groundwater RI/FS, it should include all OUs and contaminants found in the

groundwater. It may be more appropriate to title this as an interim or focused

report.

Response:

The report does include all contaminants found in the groundwater. This RIFFS

does support an Interim Record of Decision (ROD), and the document has

been revised to make this point clear.

B Background concentration levels for inorganic chemicals in groundwater has

not been established. Background must be established for inorganic chemicals

to complete the RIFFS. A method similar to that used to establish background

for inorganic chemicals in subsurface soils is suggested.

Response:

The Air Force is proceeding with establishment of background levels for

inorganics in the groundwater.

7, The report does not present recent groundwater data (latest is from January

1993). At least two more quarters of groundwater sampling data could be made

available in the draft final report, especially unfiltered metals data. It is our

understanding that unfiltered metals samples have been collected since

approximately 1993.
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Respofise:

Data through the third quarter of 1993 has been incorporated into the Draft

Final report.

. It is unclear how the vadose zone will be incorporated into the basewide RUFS

for McClellan Air Force Base (McAFB); it is apparent most of the
contamination at McAFB is contained in the "smear zone." The Groundwater

OU RIFFS Report does not evaluate remediation of the basewide smear zone

and, apparently, so far none of the OU specific vadose zone RUFSs do either. It

seems that the most appropriate way to deal with contamination at McAFB

would be to devise an overall plan for addressing the entire contaminant

problem (in all media), then to subdivide the problem into manageable units.

The overall plan should also address how these units will be managed from a

basewide prospective to timely completion. The plan must provide _1.

mechanism for efficient implementation of all administrative and CERCLA _

requirements so that a basewide ROD is completed in a cost-effective anff

timely manner. Ideally, detailed breakout of the steps should be agreed to by

all parties before work starts.

Response:

The Remedial Project Management (RPM) team is working to develop the

overall framework for following the CERCLA process at McClellan, from which

a plan similar to that described could be developed.

. The IS-year time period for contaminants to be captured by proposed extraction

wells may be unnecessarily short. Additionally, the number of wells necessary

to meet this constraint during groundwater flow modeling is, in our opinion,
excessive. Removal or relaxation of this time constraint could allow for a

treatment scenario with fewer wells, reducing capital and, potentially, O&M

costs. The Air Force should re-examine the appropriateness of the 1S-ycar

constraint. Further, it is recommended that model runs be performed to

analyze if the number of extraction and injection wells can be reduced, while

maintaining contaminant plume capture. Chapter 6 refers to hundreds ofycars

of contaminant persistency. How does this relate to the 1S-year capture and the

optimization of extraction well placement?

Response:

\

Additional simulations were performed to investigate the option of including

fewer extraction wells in a given groundwater containment option and accepting

longer travel times for contamination to reach a particular extraction well. The

results of these simulations performed on the risk target volume suggest that

with such a sparse well arrangement, the extraction network is unable to

overcome the downward hydraulic gradient that exists in areas between the

extraction wells, and contamination migrates downward into lower strata. Since
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A-zone contamination overlies uncontaminated portions of the B and C monitor-

ing zones in many areas of the Base, this extraction network was considered

unacceptable.

10. The report frequently reads like a textbook educating the reader on very basic

items but often lacking details on site specific subjects. It has the flavor of a

teaching tool rather than a technical report on the groundwater Operable Unit

RIFFS at McAFB. The revised report should provide more detail for the many

broad-sweeping, partially substantiated statements presented in this document.

Several specific comments contained herein provide examples of the lack of
detail.

Response:

The Air Force views the public as a customer and needs to provide a report that

allows them to understand the complex issues at McClellan. A considerable

amount of detail has been added to the report.

11. The Air Force should evaluate, as a remedial alternative, the option of

aggressively reducing hot spot mass contamination using existing technologies.

The time and cost factors should be considered when presenting this alternative

with the six alternatives currently evaluated.

Response:

The results of the simulations including hot spot re-injection previously

presented in Appendix J have been more extensively evaluated, and the results

presented in Chapter 6 and Appendix J.

Chapter I-Introduction

SPECIFIC COMMENTS

1. p. 1-3

Third full paragraph, last sentence. The text references Figure 1-2 for a graphic

representation of the RI/FS/ROD process but fails to adequately explain it.

Additionally, the figure is confusing and consequently provides little direct

benefit to the report: the overuse of color and stealth cartoons detracts from

the overall effectiveness of the illustration. A much simpler, well.explained

black and white graphic is required.

Response:

The graphic has been removed.

RDDI0013623.WP5 RC-4



2349153

2. p. 1-6

Second paragraph. The text outlines McAFB goals and objectives for the IRP

and provides potential resource constraints. While we recognize that McAFB

may face future resource challenges, we are concerned that such resource con-

straints do not cause delays in the investigation and rem e¢]iation,, of this NPL
Site. The discussion on priorities should include reference to risk reduction.

Response: 'c

The Air Force is in the process of developing a risk reduction priofitization

model for McClellan. Chapter 13 has a detailed discussion of the priorities for

the implementation of the interim groundwater remedy, and risk reduction was
considered.

3. p. 1-7

Figure 1-3 does not need to be in color or include extensive graphics. A simple
black and white flow chart is sufficient.

Response:

The graphic is necessary and remains in the report.

4. p. 1-9

Figure 1-4 adds nothing to the discussion or the readers edification of how

existing remedial actions are integrated into the groundwater remedy. Remove

this figure.

Response:

The graphic is necessary and remains in the report.

Chapter 2-Conceptual Model

SPECIFIC COMMENTS

1. p. 2-2

Figure 2-1. The Air Force should remove cartoonish graphics. This figure adds

nothing to the readers understanding of the conceptual model. If the Air Force

determines that a figure is necessary for this information, then a simple black

and white flow chart could be used.
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Response:

The purpose of this figure is to explain the idea of a Conceptual Model to

readers who are unfamiliar with Conceptual Models. The figure shows how the

following components make up the framework of the Conceptual Model:

Site Characteristics

Source Area Information

Fate and Transport

Physical Transport Mechanisms

With the above information, existing conditions could be proposed and future

conditions could be predicted. It is believed that this figure assists in explaining

the structure of the Conceptual Model.

2. p. 2-5

Although Figure 2-2 is pretty, it is not necessary to produce this in color.

Especially since the ILl is mostly devoid of site specific geology.

Response:

Geologic maps are generally in color and were originally in color. No additional

effort was made to generate this geologic map in color. It would be difficult and

ineffective to present the various outcrops in black and white, especially since

the figure is already presented. The discussion of geology is essential in

describing the alluvial and fluvial deposits that make up the subsurface units.

3. p. 2-7

Section 2.2.2. This is a very weak discussion of site geology and hydrogeology.

The Air Force has spent considerable effort investigating the base, yet very little

is even summarized here. One purpose of the RI is to report and present

information collected during site characterization. One cross-section is not

sufficient. Figure 2-3 would be easier to read if it were in black and white. The

Air Force should add more cross-sections and fence diagrams. The cross-

sections should be in black and white, depict lithology, water levels, vertical

gradients and chemistry.

Response:

Two chapters, Study Area Investigations (Chapter 2) and Physical

Characteristics of the Study Area (Chapter 3) will be added to the RI/FS.

Eight cross sections showing boring lithology, contaminant concentrations, water

levels, and geophysical logs will be presented in Chapter 3. A thorough

discussion of the geology will be presented.
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4. p. 2-9

Second paragraph. The text states that if significant aquitards separate the

monitoring zones beneath McAFB, the water level responses to regional pump-

ing in each monitoring zone would be dampened. It should be noted that the

degree of dampening would also be related to the locations of the pumping well

screen intervals; wells with intervals screened over most of the monRoring zones

could produce similar water level responses. %

j.

Response:

Although it is true that water level responses would be similar in wells that are

screened through the zones that the pumping wells are screened in, few such

scenarios exist in the present well network. Generally, pumping wells are

screened significantly deeper than the Monitoring Zones D and E, whereas most

of the monitoring wells are in Monitoring Zones A, B, and C.

5. p. 2-9

Figure 2-6, Gradient between OU A well clusters. The figure contains data

through December 1992. Please update the figure in the revised report to

include available 1993 data. This figure does not benefit from use of color and

should be changed to black and white.

Response:

The last horizontal axis label was incorrectly labeled as "Dec-92"; it has been

corrected to "Jan-93." This figure does include January 1993 data. This figure
will be a black and white in the Draft Final version.

6. p. 2-I0

Figure 2-4, Hydrographs of wells in the A and B zones of OU A, OU B/C, and

OU D. The figure contains data through January 1993. Please update the

figure in the revised report to include more recent available data. This figure

does not benefit from use of color and should be changed to black and white.

Response:

Post January 1993 water level information is currently not available in electronic

format and will not be updated into these hydrographs.

7. p. 2-11

Figure 2-5 does not benefit from the use of color and should be in black and

white. Add data to support contours.
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Response:

Figure 2-5 will be presented in black and white. The January 1993 data used to

generate these figures is presented in Figures 2-38, 2-39, and 2-40. The data in

these figures will be referenced on Figure 2-5.

8. p. 2-13

Second paragraph. The text states the necessity to divide the saturated zone

into two-dimensional layers even though the groundwater system behaves more

as one unit. It is unclear, based on the provided rationale, why the system was

subdivided into several two-dimensional systems. The last sentence of the

paragraph indicates that the conceptual model was developed, in part, based on

constraints of the groundwater investigation tools (numerical modeling and

contouring) instead of site data. Please revise the text to more clearly explain

why the groundwater system beneath McAFB was divided into several two-

dimensional systems. Please include a discussion as to the advantage of

studying the groundwater system as discrete two dimensional systems as

opposed to one three dimensional system.

Response:

The text explains that the subsurface was divided into zones for interpretation

according to geophysical logs, but that the subsurface is believed to behave more

as one unit than as separate units. There is no advantage to studying the system

as a two-dimensional system not a three-dimensional system. The second

paragraph on page 2-13 appears to have been confusing and has been omitted.

9. p. 2-13

Third paragraph. The text states that aquifer test data from 28 single-well

aquifer tests were evaluated to estimate the distribution of aquifer

transmissivity across McAFB. It is unclear why data from only 28 of the 41

single-well tests were used for this evaluation (Final PGOURI Report p. 2-19,

last paragraph). It is also unclear why test data from multiple-well tests were

not used (Final PGOURI Report p-19, Second paragraph). Please provide

additional text to clarify the aquifer parameter evaluation in this report.

Response:

All of the single-well and multiple-well aquifer test results contained in the

Preliminary Groundwater Operable Unit Remedial Investigation (GW OU RI)

were considered when constructing the three-dimensional groundwater model to

support the Groundwater Operable Unit Remedial Investigation/Feasibility

Study (GW OU RI/FS) Report. It was the opinion of CH2M HILL that the

results of the single- and multiple-well aquifer tests were more representative of

the aquifer characteristics than were the slug-test results. The slug-test results
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consistently resulted in, transmissivity estimates that were a full order of

magnitude lower than' _he estimates obtained by standard continuous-rate

aquifer tests. Slug tests do not stress the hydrologic system to the extent that

pumping tests do, and as a result provide transmissivity estimates from the

aquifer materials extremely close to the well. It is our opinion that aquifer tests

that include pumping of significant quantities of water are a more appropriate

source of information when constructing a groundwater model to compare

various groundwater extraction scenarios.

10. p. 2-14/18

Figures 2-7 through 2-11 do not benefit from the use of color.

Response:

Figures 2-7 and 2-8 will remain in color because the colors used in these figures

distinguish between wells screened in Monitoring Zones A, B, and C. Figures

2-9, 2-10, and 2-11 will be presented in black and white in the next version of

the report.

11. p. 2-18

Figures 2-10 and 2-11. The figures show transmissivity contours in the B and C

Monitoring Zones. Considering the amount of investigative work completed,

little or no OU C transmissivity or hydraulic conductivity data were presented

in these figures. If supplemental data exist, they should be added to the figures

to improve contouring control.

Response:

Of the 27 single-well aquifer tests conducted during the Preliminary GW OU RI,

the only OU C wells that were monitored were the MW-206/MW-207/MW-208

cluster. The transmissvities from the Papadopolus-Cooper method are pre-

sented on Figures 2-9, 2-10, and 2-11. The transmissivity values have been
recontoured to honor the data.

12. p. 2-20

First partial sentence. The sentence states that Table 2-1 presents

transmissivities and hydraulic conductivities for Monitoring Zones A, B, and C

for each OU. Table 2-I does not include the above information for OU G.

Please include the data from OU G (MW-195 and MW-196) as depicted on

Figures 2-10 and 2-11, respectively.

Response:

The OU G aquifer parameters have been added to Table 2-1.
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13. !i. 2-29

Third full paragraph. Please reference the source for the historical information

presented in this section.

Response:

The reference for the OU C source area history has been added to the text.

14. p. 2-30

First paragraph. Please reference the source for the historical information

presented in this section.

Response:

The reference for the OU D source area history has been added to the text.

15. p. 2-30

Second paragraph. Please reference the source for the historical information

presented in this section.

Response:

The information on the Industrial Waste Line (IWL) was obtained from various

Preliminary Assessment (PA), sampling and analysis plan (SAP), and RI reports

on the different OUs that the IWL runs through.

16. p. 2-30

Third paragraph. Second to last sentence. The text states that Figure 2-12

depicts the route of the IWL: Figure 2-12 does show approximate boundaries of

OUs at McAFB, but does not show the IWL. Please revise the figure to include

the location of the IWL or reference another figure.

Response:

The text has been revised to reference Figure 2-13, which does show the IWL.

17. p. 2-31

First complete paragraph. The text states that no detailed assessments or

investigations have been performed for OUs, E, F, G, or H but that the extent of

contamination in these OUs is considered minimal when compared to OUs A

through D. Please clarify why the extent of contamination is considered

minimal when no investigations have been conducted in the former OUs.
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Response:

Although detailed analysis on OUs E, F, G, and H have not been performed,
several source areas in these OUs have been identified and are referenced in

the text. In addition, several monitoring wells have been installed in these OUs

to monitor the water quality and water levels. The contamination in OUs E, F,

G, and H are considered less of a priority than OUs A, B, C, and D for the

following reasons:

The groundwater concentrations measured from wells in OUs E, F, G,

and H are orders-of-magnitude less than groundwater concentrations

measured in OUs A, B, C, and D.

Because groundwater currently flows in a southwesterly direction, the

likelihood is small that contamination from OUs E, F, G, and H will

migrate offbase and pose a threat to municipalities. Conversely, plumes

from OUs A, B, C, and D are believed to be migrating offbase.

Because of funding constraints, the OU remediation of the groundwater plumes

will have to be performed in phases. Priority has been given to the OU A, B, C,

and D plumes because of the high concentrations and potential for offbase

migration.

18. p. 2-31

Third complete paragraph. The text lists five primary COCs at McClellan

AFB. Chemicals of concern are normally established after all investigative data

on Site contaminants are presented. The COCs are normally identified early in

the Risk Assessment. It seems premature to list these chemicals as COCs in

the section dealing with conceptual model development. Additionally, several of

the OUs have not been investigated and metal COCs have not been addressed.

(This is due to the fact that background concentration levels for metals have

not been established). It is suggested that a different term be used for these

contaminants or provide reference for this designation. (For further

information, please reference page 3-22, Section 3.4.2.2 of Guidance for

Conducting Remedial Investigations and Feasibility Studies under CERCLA,

dated October 1988.)

Response:

The term "prevalent contaminants" has been used to describe compounds in the

Conceptual Model that were once called "contaminants of concern."
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19. p. 2-32

Table 2-3, Summary of Wastes and Contaminants by Operable Unit. The table

summarizes types of wastes and contaminants in the OUs. It does not include

PCBs and dioxin/furan compounds confirmed in OU B1 and OUD. Addition-

ally, OUs E, F, G, and H should be included. Please update the table

accordingly.

Response:

PCBs and dioxin/furan compounds have been added to the lists of contaminants

found in OU B and OU D in Table 2-3. OUs E, F, G, and H have also been
added to Table 2-3.

20. p. 2-33

Table 2-4, Physical and Chemical Properties of VOCs of Concern. The table

lists physical properties of several VOCs, including their mean, frequency, and

maximum detections. It is unclear to what the mean, frequency, and maximum

detect refer (VOCs in soil or water? Does frequency refer to the number of

locations with positive analytical results?). Please provide footnotes or

additional text to clarify these columns in the table.

Response:

The title of Table 2-4 has been changed to "Physical and Chemical Properties of

Groundwater VOCs of Concern." The third column, "Mean," has been foot-

noted with the following, "Mean calculated with non-detects as zero." The

fourth column heading has been changed to "Frequency of Detects" to clarify

the information presented in the table.

21. p. 2-33

The color cartoons for Henry's Constant, Solubility in Water, Partition

Coefficient, and Vapor Pressure are not necessary. Each are almost illegible

due to the extensive use of color and unneeded graphics.

Response:

These pull-out figures are intended to explain to the lay reader the range of

partitioning tendencies of the volatile organic compounds (VOCs) of concern,

depending on their Henry's constant, water solubility, vapor pressure and

coefficient of distribution. The partitioning tendencies and mobility of

contaminants is essential in understanding the current site conditions and extent

of contamination. The colors in these pull-out figures will be removed to make

them more like charts and more easily read.
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22. p. 2-35

Figure 2-14 should be in black and white without the use of cartoons.

Response: _
'2

This figure is intended to explain to the lay reader the multiphase partitioning of

contaminants in the vadose zone and in the groundwater. The figure shows how

nonaqueous phase liquids (NAPLs) exist as free product and contaminants sorb

to the organic carbon site on soil particles. The figure shows the four phases in

the vadose zone and the three phases in the groundwater zone. This figure is

intended to visualize a complex topic for the reader.

23. p. 2-36

First paragraph and Figure 2-15. Why was foc = 0.002 used? This discussion

needs a summary. There is no value added by use of color.

Response:

Typical organic carbon fractions (foe) range from 0.001 to 0.003. Soil sampling

collected during Summer 1993 at OU D confirms that fo¢ values range from

0.0009 to 0.006, with an average of 0.00274. An fc¢ of 0.002 was selected

because it fell within the range of typically accepted values confirmed by field

sampling. The intention of the figure was not to demonstrate how contaminants

partition differently because of their partition coefficients. The following

summary has been added to the discussion: "At a given organic carbon content,

contaminants would ideally partition differently under equilibrium conditions.

Their tendency to partition is related to their partition coefficient, K_." The

figure will be presented in black and white in the Draft Final RI/FS.

24. p. 2-39

Second full paragraph, second sentence. The sentence states that dissolution of

DNAPLs in a saturated environment can take decades or centuries. Please

provide support for this statement. The entire discussion on DNAPLs should

end with a recommendation for source removal.

Response:

The source of the statement is provided in the first serttence of the subsection,

"Presence, Implications, and Mass Movement of DNAPLs." The information on

DNAPLs was obtained mainly from DNAPL Site Investigation by Robert M.
Cohen and James Mercer. The recommendation for source removal was made

in the Basewide engineering evaluation/cost analysis (EE/CA) and was

mentioned in the Feasibility Study Approach Chapter.
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25. p. 2-39

The discussion on transport mechanisms is far too detailed for this document.

This entire section can be briefly summarized with references to text books

where needed. The cartoons are not necessary and should be deleted from the

revised version. Figure 2-19 can be used if it is changed to black and white.

Response:

It is of the opinion of the Air Force that the RI/FS must be understood by the

general public. The public does not have access to textbooks discussing con-

taminant transport mechanisms. Hence, the section discussing contaminant

transport mechanisms will remain the Conceptual Model.

26. p. 2-46

Figure 2-20 does not benefit from use of color. The revised figure could use

different symbols instead of color.

Response:

The figure has been revised and will be presented in black and white in the next

version of the report.

27. p. 2-50

Figure 2-22 does not benefit from the use of color. The revised figure should be

in black and white. The text in the discussion on page 2-47 should provide

reference for the data used to construct this figure and Figure 2-23.

Response:

Figure 2-22 will be presented in black and white in the revised version of the

RIFFS. The following sentence has been added to the text to reference the

source, "These gradients were measured from groundwater elevation contour

maps prepared by the County of Sacramento Department of Public Works

(presented in Figure 2-21)."

28. p. 2-52/57

The figures on these pages do not need to be in color. How were the cross.

sections determined? Are these representative of each OU? Figure 2-29 and

2-30 are appropriate for a work plan, where little is know of a site or base. Site

and/or base specific information should be added to these two figures. On

Figure 2-30 the text box titled Regional Production and Base Wells, fourth

bullet should be changed from "contaminant moss" to "contaminant mass."
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Response:

The figures showing the decline of the water table will be presented in color

because in some areas the lines overlap and it is difficult to distinguish between

the differences. Figure 2-29 and Figure 2-30 are necessary to explain to the

general public the impacts that the historical base activities had on the creation

of the smear zone and contamination of the groundwater. The typographical
error will be corrected.

29. p. 2-60

L

First partial paragraph, fourth sentence. Please define the term "conservative

particle."

Response:

The following sentence has been incorporated into the text: "The term

"conservative particle" describes a particle that does not transform and is not

retarded by sorption."

30. p. 2-60

First complete paragraph. Figure 2-31 and 2-32 should be checked by hand.

The text introduces Figures 2-33 through 2-36 as depictions of estimated smear
zones in cross-section. The text does not discuss the cross-sections. What is

the purpose of these cross-sections? Will they be used to develop additional

information in subsequent reports? Does the information depicted on the cross-

sections compare with field observations? Please provide a brief discussion of

the implications which might be derived from these figures, particularly the

differences in extent of smear zones and extent of estimated 1993 TCE

contamination data in groundwater. For example, can conclusions be made for

why the estimated 1993 TCE groundwater contamination extent correlates with

the 1968 OU A smear zone, while the 1993 groundwater contamination

correlates with the 1950 OU B smear zone? Also provide a reference of data

used to construct these figures. It appears from the discussion provided in the

text and the precision of the drawings that these figures are not necessary.

Response:

The purpose of the cross sections is to show the extent of smear zone

contamination in profile view. They present literally the interface between the

groundwater and the vadose zone. Comparisons between these cross sections

and field data could be performed by subsequent reports. The assumptions

made in preparing these figures are presented in the text.
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31. p. 2-60

Last paragraph. The text states that BW-18 has a large radius of influence,

hence groundwater locally moves toward BW-18 from all directions.

Apparently, BW-18 (and BW-20) are not located on Figures 2-38 through 2-41.

For completeness, please add them to these figures. In addition, it would aid

the reader if all extraction/pumping wells were highlighted on these figures.

Please review them, as appropriate.

Response:

The locations of BW-10, BW-18, and BW-29 will be presented in Figures 2-38

through 2-41. All extraction wells will be labeled with a different symbol to aid
the reader.

32. p. 2-69

Last paragraph. Last sentence. The sentence states that the observed

downward hydraulic gradient beneath McAFB is necessary to drive water from

the recharge area to the discharge area. It should be noted that this gradient is

a measurement of the head differences between the recharge and discharge

areas. Consequently, a gradient cannot drive anything. It is a term to describe

the apparent difference between two locations of differing groundwater head

values. Please revise the sentence accordingly.

Response:

The text has been revised in the following manner to incorporate the comment:

"The vertical hydraulic gradients that exist at the Base are predominantly

downward, except on areas where shallow extraction is occurring. This down-

ward gradient is a result of hydraulic level differences between recharge areas

and discharge areas. Surface infiltration is the major source of recharge.

Regional pumping is the major component of discharge. Consequently, water

moves from the recharge area (ground surface) of higher hydraulic head to the

discharge area (regional aquifer) of lower hydraulic head."

33. p. 2-69

Figure 2-37 does not benefit from the use of color and should be revised as
black and white.

Response:

The figure has been revised and will be presented in black and white in the next

version of the report.
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34. p. 2-70

Third paragraph. This paragraph assumes an annual recharge rate of

2.5 inches (15 percent of precipitation). Please reference the source of the

assumed recharge rate.

Response:

This assumed recharge rate was estimated from a combination of professional
judgement and experience with other projects in the Sacramento area. Tfiis

value is also supported by the calibrated groundwater model presented in

Appendix J. Site-specific recharge studies have not been performed at the Bas.e."

to independently veffiy this recharge rate. Please refer to the discussion of the

recharge rates selected for the groundwater model presented in the revised

Appendix J.

36. p. 2-79

Figure 2-42 does aid the text and should not be included in the revised text.

Response:

This figure shows where all the production, municipal, and Base wells are

located within the vicinity of McClellan AFB. By presenting this dense network

of pumping wells, this figure shows that the groundwater aquifers in this area

are heavily pumped and used by municipalities.

37. p. 2-81

Figure 2-43. The three Caltrans wells identified as CT-1, 2, and 3 each have a

Base Well symbol, please clarify.

Response:

The Caltrans well symbols have been changed to district well symbols.

38. p. 2-85

Second paragraph. This paragraph states that pumping rates for the City of

Sacramento, Caltrans, and Citizens Utilities wells are not anticipated to

change. Information included on Figure 2-44 indicates that no pumping

information was available for the Caitrans wells. How can a statement be made

about the future pumping rates for the Caltrans wells ff no information is

available? Please clarify.
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Response:

Caltrans pumping data has been added to Figure 2-44. The last paragraph in
Section 2.5.6 has been deleted.

39. p. 2-85

Fourth paragraph, fifth sentence. The sentence identifies the "triox hole," please

define as to which well this refers. Also, a reference is made on Table 2-6 to the

"Triax hole." Please clarify.

Response:

The triax hole is one of two seismic survey wells located at Camp Kohler. It is

not a water supply well. The text has been modified to explain this. The

location of this well and the other three Camp Kohler wells have been added to

Figure 2-43. The spelling of "triax" has been corrected in the text.

40. p. 2-85

Fourth paragraph, last sentence. This sentence states that LW-1 and LW-2 will

be redrilled and decommissioned. Please expand the discussion and cite the

location of the relevant redrilling and decommissioning process. (Additionally,

is this offbase area considered part of the NPL site? Is any investigation going

to be performed in the area of the fuel tank farm?)

Response:

Well LW-1 was uncovered by backhoe and has been filled with concrete. It has

been agreed upon by the agencies that there is no need to abandon this well.

Well LW-2 was decommissioned in January 1994. The locations of these wells

are presented on Figure 2-43.

41. p. 2-86

The information in 2.6 is not a sufficient summary of existing and observed

conditions identified by the RI. This section needs to be extensively revised to

summarize all data and all decisions made during the RI.

Response:

Two chapters will be added to the Draft Final of the report. The first will

provide a summary of previous investigation findings. The second will provide a

summary of the major conclusion of the Preliminary GW OU RI (Radian,

1992). The chapters are entitled Study Area Investigation and Physical

Characteristics of the Study Area.

RDDI00136Z3 W'P5 RC-18



2349167

41. p. 2-86

Last paragraph. Please correct the text in this paragraph that lists VOCs of

concern. These are inconsistent with the COCs listed on page 2-31. Please

clarify.

Response:

The four prevalent contaminants are TCE, PCE, 1,2-DCA, and cis-l,2-DCE. All

text and/or tables on these pages will present and discuss only four VOCs as

contaminants of concern (COCs).

42. p. 2-87

Table 2-6. Table column titles should either be footnoted for abbreviations, or

provide full explanations (e.g., Inst. Date - Installation Date).

Response:

Complete titles have been added to the column headings.

43. p. 2-88

First paragraph, first sentence. Text in this sentence should identify the sources

(state or federal) or MCLs and background levels.

Response:

The sources of the MCL levels have been footnoted in Table 2-7. The

background levels have been removed from the table. The following sentences

have been incorporated into the text to discuss background conditions,

"Background conditions exist when there are no detectable concentrations of

VOCs using reliable analytical methods. In most cases, this can be met by using

EPA Method 601 and 602 with a 0.5 #g/l detection level."

44. p. 2-88

Second paragraph, second sentence. The sentence states that the histograms in

the referenced figure (Figure 2-45) contain information on TCE and 1,2-DCA.

However, the histograms presented in Figure 2-45 include histograms for carbon

tetrachloride, chloroform, DCE, 1,2-DCE, PCE, and TCE but not 1,2-DCA.

What is the purpose of this figure? It does not adequately summarize the data

collected during the RI.
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Response:

1,2-DCA was mislabeled as "DCE." The correction has been made. As dis-

cussed in the text, the purpose of this figure is to show how the average

concentrations and frequency of detections have changed with time. All data

from the Groundwater Sampling and Analysis Program (GSAP) program, up to

the January 1993 sampling period, was used to create this figure.

45. p. 2-88

Last paragraph. The text states that nickel and manganese have been

consistently detected above MCLs in filtered groundwater samples. It is EPA

Region 9 current policy that only unfiltered groundwater samples may be used

for risk assessment purposes. The use of filtered samples to identify COCs is,

therefore, not appropriate. Please refer to the attached article by Puls and

Powell (1992) for a technical discussion of collecting groundwater samples for

metals. It may be inappropriate to dismiss metals as COCs since they have not

been compared to background concentration levels.

Response:

We agree with the comment. McClellan is aware that only unfiltered metals
samples can be used in risk assessment. No metals can be selected or dismissed

as COCs until a detailed evaluation of metals is performed. Yet an evaluation

of metals cannot be performed in this interim RI/FS for the following two
reasons:

Background groundwater metals concentrations have not been estab-

lished for groundwater beneath McClellan AFB. Hence, it is not possible

to differentiate the difference between metals in groundwater that occur

naturally due to mineral dissolution and metals contamination from Base
activities.

A variety of field procedures have been used and it is not possible to

distinguish between results from different sampling procedures. Histor-

ically, both filtered and unfiltered samples have been collected at low,

and possibly high flow rates. Turbid samples are generally collected at

high flow rates that may overestimate groundwater metals concentration.

Background concentrations must be established and field sampling techniques

must be standardized before the extent of metals concentrations can be evalu-

ated. A discussion of metals as a data gap is presented in the conceptual
model.
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46. p. 2-90

First complete paragraph. The text states that results from 1991 were selected
because 1991 was the most recent year that filtered metal samples were col-

lected. As previously commented (see specific comment 31), filtered ground-

water samples cannot be used for risk assessment purposes. Please re-evaluate

inorganic results by using unfiltered groundwater samples to establish COCs.

Response:

It is currently not possible to distinguish between filtered and unfiltered

samples. It has been recommended in Draft Final RI/FS that techniques for

sampling groundwater for metals be standardized before a detailed evaluation of

metals in the groundwater be performed to establish COCs.

47. p. 2-90

Second complete paragraph. The text presents a Sacramento Basin background

concentration level for manganese. While this reference may be appropriate

when considering basin wide manganese concentrations, the basin wide value is

not appropriate for use at McAFB. Defensible background concentration ranges

for inorganic chemicals in groundwater beneath McAFB must be established in

order to adequately assess the need for remediation of these chemicals. The

process for establishing the background concentration ranges should make use

of the appropriate statistical methods, given the available data. The methods

could be similar to those used to establish background concentration ranges for

inorganic chemicals in subsurface soils at McAFB.

Response:

McClellan agrees with the comment. It has been recommended in the Draft

Final RI/FS that background metals concentrations in the groundwater be estab-

lished before a detailed evaluation of metals in the groundwater be performed.

Establishing background concentrations is beyond the scope of this RI/FS. It

should be performed as a post RI/FS activity. Once background is established,

the conceptual model regarding metals concentrations can be refined.

48. p. 2-90

Third complete paragraph. Third sentence. The sentence states that nickel is

not considered a COC in groundwater at McAFB. It is unclear why nickel

should not be considered a COC, particularly since the previous sentence states

that elevated nickel concentrations may be related to past activities at the

contaminant source areas. An adequate and defensible rationale for removing

nickel from consideration as a COC has not been, in our opinion, presented in

this report. Please revise the report to consider nickel as a COC or present

detailed discussions supporting the decision to eliminate it from consideration
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(e.g., it occurs consistently below Site-specific background concentration

ranges). Additionally, Section 7.6.1 references the presence of acetone and

MEK. Please evaluate these compounds for inclusion into the list of COCs.

Response:

No metals can be selected as COCs until background metals concentrations in

groundwater are established for the groundwater beneath McClellan AFB. This

has been discussed in the Draft Final RI/FS. Acetone and MEK are parameters

that impact treatment processes, but were not selected as COCs because their

current groundwater concentration do not pose a health risk.

49. p. 2-91

Second complete paragraph, last sentence. The text describes the hypothetical

uncertainty associated with contaminant data interpretations if data were

missing. It is unclear why this statement is included in the report.

Response:

As stated in the text, the scenario of missing wells demonstrates how

interpretation of groundwater water quality data and extent of contamination

are dependant on the monitoring well network. This uncertainty is not purely

hypothetical. In almost all cases Basewide, understanding of the extent of

contamination is limited to the location of monitoring wells. The extent could

only be bound with confidence in areas where wells have consistently measured

nondetect. Conversely, plumes could only be identified in areas where wells

have consistently measured detects.

50. p. 2-95

Figures 2-47, 2-48, and 2-49. Please add extractions wells to the legend.

Response:

The extraction wells have been differentiated from the monitoring wells in the

figures and in the legend.

51. p. 2-101

Figure 2-50. This figure does not benefit from the use of color. The proposed

new well is not needed. How was uncertainty determined?
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Respor/se:

The use of color helps to distinguish between the differences in extent of

contamination for different monitoring well networks (see Response to

Comment 49). The intent of this figure is not to propose new well locations but

to demonstrate the idea that the northern extent of the OU A Momtoring Zone

B plume could be delineated further with the installation of a well north of

MW-225. Uncertainties were initially identified in th_'Strawman ROD in

November 20, 1992, and are presented in Table 4-2 of 't_ Feasibility Study

Approach. Uncertainty in the monitoring well network is a reason why the full

extent of contamination is not known (second uncertainty in Table 4-2).

52. p. 2-102

Figure 2-51. The figure is inaccurate. Please update the scheduled completion

of the final GW OU RIFFS. This figure does not require the use of color.

Response:

Figure 2-51 will presented as a black and white timeline. The final GWOU

RI/FS will be shown to be completed in 1994.

53. p. 2-104

Figure 2-52 does not require the use of color

Respose:

Figure 2-52 will be presented in black and white.

54. p. 2-103

Fourth paragraph. It should be noted in this paragraph that CW-150 was

abandoned in April 1991 (see Appendix O, pages 10-15).

Response:

The text has been modified to incorporate the comment.

55. p. 2-104

Last paragraph. The text states that the estimated contaminant extent for

VOCs will be based on groundwater sampling results obtained from January

1992 and January 1993, but the estimated contaminant extent for metals will be

based on sampling results obtained prior to 1992. It is assumed that the data

prior to 1992 is from filtered groundwater and cannot be used for risk

assessment purposed. Since unfiltered sampling data must be used for risk
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assessment, please revise the report accordingly. Additionally, sampling data

for metals from the same time period as those for VOCs should be used, if

possible.

Response:

Four figures have been prepared showing the lead, nickel, chromium,

manganese, and aluminum concentration results in wells in the A, B, C, D, and

E Zones that were sampled in the second and third quarter of 1993. It is

currently not possible to distinguish between filtered and unfiltered samples. It

has been recommended in Draft Final RI/FS that techniques for sampling

groundwater for metals be standardized before a detailed evaluation of metals in

the groundwater be performed to establish COCs any risk assessments.

56. p. 2-106

The figures showing the extent of contamination (Figures 2-53, 2-54, 2-55, and

2-66) should include all COCs (see comments 31 and 34). Additionally, a

figure(s) showing extent of metals contamination should also be included.

Response:

See response to comment 55. The extent of metals concentrations cannot be

delineated at this time because background concentrations have not been

established. It is currently not possible to distinguish between metals that occur

naturally in the groundwater from mineral dissolution and metals contamination
due to Base activities.

57. p. 2-106

Last paragraph, last sentence, Figures 2-53, 2-54, and 2-55. The text states that

contaminant concentrations generally decrease from the A Zone to the D Zone.

While this is probably true, Figures 2-53, 2-54, and 2-55 show a decrease in

TCE concentrations from approximately 3,000/_g/l to 1/zg/l from the A to B

Monitoring Zones and then an increase in TCE to greater than 1,000/_g/l in the

C Monitoring Zone within what appears the vicinity of OU C1. An explanation

for this would be appropriate in this section. McAFB should consider installing

a monitoring well(s) in the area to delineate the complete vertical distribution

of contaminants (throughout Monitoring Zones A, B, C, and D).

Response:

The >1,000 _gh contour interval presented in Figure 2-55, Extent of

Contamination in Monitoring Zone C, is the result of a sample collected in EW-

144 that measured 1,300/_g/l. In the data base, EW-144 was assigned to

Monitoring Zone C. But by comparing screened interval depths with monitoring

zone depths, EW-144 is actually screened in Monitoring Zone C. Hence, TCE
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concentrations appear to decrease from approximately 3,000 #g/1 to greater than

1,000/zg/l from the A to B Monitoring Zones, and then from greater than

1,000/zg/1 to greater than 1 #g/1 from the B to C Monitoring Zones. This will be

incorporated into the text and figures of the Draft RIFFS.

58. p. 2-106

Last paragraph. What is the significance of the cross-section used. Why is

there not a cross-section normal to groundwater flow for OU A plume? Figure

2-58, 2- and 2-60 need to have contours checked by hand. It would be helpful if

lithology were included in these sections.

Response:

Eight cross sections have been included in Chapter 3, Site Characteristics. They

will show lithology. Three of the cross sections in OU A are perpendicular to

groundwater flow.

59. p. 2-124

Fourth full paragraph. The paragraph should be edited to include language

indicating that the Conceptual Model will be expanded as investigations of OUs

E, F, G, and H are completed.

Response:

The following text has been incorporated to address the comment: "As detailed

investigations of OUs E, F, G and H are performed, the data collected will be

incorporated into the conceptual model. Information regarding source areas,

the industrial waste line, and the vadose zone coupled with water level and

water quality data will help delineate further the extent of contamination in

those operable units."

60. p. 2-125

First paragraph. The section presents calculated VOC mass dissolved in

groundwater and adsorbed to the soil matrix. For completeness, please provide
calculations used to determine total mass.

Response:

The following sentence has been added to the text: "The assumptions made and

performed to calculate VOC mass and volume are presented in Appendix K,
VOC Mass Estimates."
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61. p. 2-127/8

The figures on these pages do not require the use of color.

Response:

Figures 2-61 through 2-64 will be presented in black and white.

62. p. 2-128

Second paragraph. The sections presenting the rationale for assigning hot spot,

MCL, risk, and background target volumes seems to be inconsistently applied.

A detailed explanation of the development of each type of target volume

developed for each zone (A, B, and C) should be presented. The following three

figure sets were compared for continuity with respect to projected extent of

contamination, target volume development, and proposed MCL target volume

groundwater extraction:

A Zone Figure 2-53; 2-65; 6-16;

B Zone Figures 2-54; 2-66; 6-17;

C Zone Figures 2-55; 2-67; and, 2-18.

A Zone: Figure 2-53 shows concentration contours for both TCE

(>1.0/_g/l) and cis- 1, 2-DCE (> 1.0 _tg/l) in the vicinity of MW-

295 (OU-H). Figure 2-65 indicates that a concentration of 10.0

/_g/1 TCE was reported in groundwater samples collected from

MW-295 in 1982. This location appears to qualify for the

development of an MCL target volume, based on the reported

1982 TCE concentration; however, no extraction wells are

proposed for this area on Figure 6-16. This does not seem to be a

result of the age of the data since 1982 data is used to quafify a

hot spot target volume at MW-8 (OU-A, figure 2-65)

approximately 4000 feet south of MW-295.

Figure 2-65 contains an area designated as a background target

volume in the eastern portion of OU-G. The figure indicates that

TCE concentrations below laboratory detection limits were

recorded in 1991 water samples collected from MW-102 on the

northeast boundary of the projected background target volume.

Text on page 2-135 describing how background target volumes are

developed states that this target volume type is "defined as an

area where total VOC concentrations are greater that 0.5 /_g/l."

Figure 2-53 does not show any chemical concentration contours in

this area and, since no chemical concentration information other

than the non.detected level of TCE from MW.102 samples were

presented on Figure 2-65, it is unclear why this background target

volume was developed. Please clarify.
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B Zone: Contaminant contours for PCE (concentration not identified) and

TCE (> 1.0/_g/l) are depicted on Figure 2-54 in the vicinity of

MW-195 (OU-G). Figure 2-66 includes an MCL target volume in

this area with a reported TCE concentration below laboratory

detection limit from a 1990 groundwater sample. It is unclear

why a target volume on Figure 2-66 and the proposed extraction

well on Figure 6-17 were developed for thi_s_area since the reported

contamination does not exceed the MCL for.TCE, and the PCE

concentration is not identified. Please clarify.

Figure 2-54 also includes an area of contamination in OU-D with

depicted concentrations of 1,2-DCA (>100 /_g/l) and TCE (>

10/tg/l). Both these concentrations are in excess of their

respective MCLs of 0.5 and 5/_g/I. Figure 2-66 presents analytical

data from groundwater sampling activities completed during 1985

which include a reported TCE concentration of 296.0/_g/I from

MW-38D. An MCL target volume was not developed for this area
and the area around the well is not included in either the risk or

background target volumes. Additionally, this figure indicates

that the six extraction wells in OU-D all contained groundwater

with TCE concentrations greater than the MCL as reported

during 1991. The wells are located within or near the background

target volume created for this area and, according to the text on

page 2-135, the areas around MW-38D and the extraction wells

should have an associated MCL target volume. Further,

Figure 6-17 shows six OU-D extraction wells without an associated

MCL target volume. Please explain these inconsistencies.

Figure 2-66 shows a risk and background target volume in an

area off base, directly west of OU-C. No supporting data on the

presence or concentration of chemicals in this area is included in

Figure 2-66 or 2-54. Please clarify.

Figure 6-17 includes an extraction well within OU-C. Figure 2-54

indicates that concentrations of TCE (>1.0 ;tg/l) and cis-l,2-DCE

(>0.5 /_g/1) are present in the groundwater around MW.207.

Figure 2-66 shows a 1991 TCE concentration of 2.7 #tg/1 in water

samples from MW-207. The above data suggest that this area

does not fulfill the criteria established for the assignment of an

MCL target volume. However, as previously stated, Figure 6-17

Extraction Well Locations, B Monitoring Zone, MCL Target

Volume shows an extraction well in this area. Please address this

inconsistency.

TCE concentrations of 5,400.0/zg/l and 800.0/_g/l were detected in

1993 water samples collected from EWs -233 and -234,

respectively, as shown on Figure 2-66. Although the area around
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these wells is depicted on Figure 2-54 as contaminated, no

associated MCL target volume has been depicted on Figure 2-66.

Additionally, this area is not included on Figure 6-17.

C Zone: Figure 2-55 indicates that there is a concentration of TCE within

the area around MW-69 (OU-A) of >1.0 _g/l. Although

Figure 2-67 shows an MCL target volume for the area around

MW-69, the supporting TCE concentration included on this figure

is 1.2 _g/l, considerably less than the TCE MCL of 5.0 _g/l.

Additionally, the corresponding extraction well location figure

(Figure 6-18) for C zone shows one extraction well for this area at

the same location as MW-69. The development of this MCL

target volume does not appear to follow the criteria set forth in

the text. Please clarify this issue.

Response:

The target volumes have been revised and will be presented in the RI/FS. The
inconsistencies and confusion described in the comment will be clarified.

There will be agreement between the extraction well layout, extent of con-

tamination, and target volume figures. Data older than 1988 will not be used in

the target volume generation. If the data do not agree with the delineated

target volumes, the rationale will be explained.

63. p. 2-135

Third paragraph. The section should be expanded and more explanatory,

especially the discussions dealing with Zone B of OUD.

Response:

A discussion of the B Zone of OU D is presented in the extent of OU D

contamination. The discussion of the target volumes has been expanded.

64. p. 2-136

Second complete paragraph. The text states that a Preliminary Assessment of

OU G has not been performed. It is unclear how this RIFFS Report can address

basewide groundwater contamination when several OUs have not been

investigated. Based on the text, at least one OU (OU G) has not even had a

Preliminary Assessment performed on it. The Basewide Groundwater RI/FS

therefore cannot be completed until all areas beneath the Base have been

investigated and evaluated (see General Comment 1, p. 1).
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Response:

The Basewide Groundwater Operable Unit RI/FS is interim. A final RI and

final FS will be prepared when more detailed information basewide is available.

65. p. 2-138

First complete paragraph. The text states that all groundwater samples

collected for metals analysis should be filtered to remove sediments and that

analysis of unfiltered samples misrepresents and overestimates the groundwater

chemistry. EPA Region 9 does not agree with this assertion and will not accept

data from filtered groundwater samples for risk assessment purposes.

Acquisition for representative groundwater quality samples for metals was

investigated by Puls and Powell (1992). Several wells at a Superfund Site were

sampled using low flow rate purging and sampling techniques after a contractor

had previously sampled the groundwater and recovered elevated turbidity

samples. The authors found from their study no significant differences in

arsenic concentrations, whether the samples were filtered or not. Further, using

the same purging and sampling techniques for metals at three separate sites,

Puls and Powell (1992) have repeatedly demonstrated no significant differences

between filtered and unfiltered metal samples. In addition, low flow rate

purging and sampling techniques for metals in groundwater have recently been

demonstrated to provide consistently low turbidity samples at McAFB.

Unfiltered samples should be used to characterize the groundwater beneath the

site because it is reasonable that potential users would be exposed to unfiltered

water. In addition, the contamination beneath McAFB is contained in the

entire aquifer, not just the dissolved portion. Remediation of the aquifer should

therefore recognize and attempt to address the whole problem, not just the

dissolved phase.

In addition, domestic, poorly constructed, or damaged wells could produce

sandy or turbid waters. Receptors who drink water from these wells could

potentially be exposed to metal concentrations that are, in part, derived from

colloidal and adsorbed sources. Problematic wells (those consistently yielding

turbid or sandy samples) should be redeveloped and carefully sampled to

reduce turbidity. If this does not work, then consideration should be given to

modifying or replacing the wells.

Response:

Comment noted. Please refer to responses to Comments 45, 46, and 55.

Techniques for collecting groundwater samples have been discussed in the
RIFFS.
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66. 1_. 2-138

Third complete paragraph. Last sentence. The text states that no additional

C-zone monitoring wells are needed because only two C-zone wells have ever

been sampled. It is unclear from this statement why no additional monitoring

wells would be needed since it is implied that C-zone contamination is

undefined. Please review and clarify the text.

Response:

Comment noted. The last sentence of the third complete paragraph has been
deleted.

67. p. 2-144

First bullet. This is an observation, not a conclusion. What is the reason for

the increase? The date scale should be the same for each well in Figure 2-71.

This figure, and the subsequent ones through to 2-75, does not benefit by the
use of color.

Response:

The text has been revised to refer to these bullets as "observations and

conclusions." The following sentence has been added to the text to attempt to

explain the observation, "This may be due to increased concentrations gradients

from higher groundwater flow rates. Contaminants that were sorbed to the soil

matrix or trapped in porewater were mobilized by increased concentration

gradients and extracted by the extraction wells." The date scales in Figure 2-71

will be revised to be the same for each time series plot. Figures 2-71 through 2-

75 will be presented in black and white in the Draft Final.

68. p. 2-144

Third bullet. The grammar and sentence structure is awkward. The discussion

is very dogmatic. Could the presence of DNAPL have the same effect?

Response:

The text has been revised as follows, "Monitoring wells that are screened within

the source areas do not experience a sharp decline in TCE concentrations after

extraction wells are put into operation. This may be due to the DNAPLs in the

source areas or a large mass of contamination adsorbed to the aquifer materials,

or both. Concentration gradients are induced by groundwater extraction that

drive adsorbed mass into the groundwater or induces DNAPLs to dissolve into

the groundwater and replace the aqueous phase contamination removed by the

extraction wells. Time series plots of A-zone monitoring wells screened directly

thorough the source ares are presented in Figure 2-73."
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69. p. 2-144

Last bullet. Last sentence. The text states that vinyl chloride has not been

detected in any OU D monitoring wells since May 1990. A previous sentence (p.

2-143, third complete paragraph, last sentence) states that vinyl chloride in

OU D has not been detected in any other wells since April 1990. Please revise

the report to consistently state when vinyl chloride was last detected in OU D
wells.

Response:

The last sentence of the first paragraph has been deleted.

70. p. 2-150

Fourth paragraph. The paragraph is awkward and confusing, please restate it

in simpler terms.

Response:

The text in this paragraph will be restated in simple terms.

71. p. 2-152/5

The figures on these pages do not require the use of color.

Response:

These figures will remain in color because the color helps differentiate between

wells that are located close together, for example, in OU B in the A-zone. The

colors also help to identify, at a glance, wells with similar risk trends.

Chapter 3-Risk Assessment and Arars

GENERAL COMMENTS

. While McClellan has undertaken a fairly good ARARs analysis, McClellan

seems to lack a fundamental understanding of the roles of ARARs in remedy

selection, ARAR waivers, and, potentially, the ROD process. McClellan, as

represented by its statements on pages D55.58 appears to believe that

compliance with ARARs is not essential, and moreover, should compliance

prove difficult that the ARARs will be re-evaluated and/or waived post-ROD.

This misunderstanding requires immediate attention.

McClellan has obviously spent a lot of money producing a draft copy in full

color. Perhaps the money spent in generating draft documents in color could

be better spent elsewhere.

q
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Response:

McClellan AFB recognizes that compliance with ARARs is one of the nine

evaluation criteria used during the detailed analysis of remedial alternatives

which must be met by the selected alternative. The discussion about post-ROD

activities relates to Interim RODs. This discussion has been expanded to

ifidicate that ARARs may be modified after the Interim ROD to account for

new information about the site or new regulations that may affect the remedial

action (RA) or remedial goals. The ARARs identified in the Interim ROD will

serve as goals for the interim remedy. The final Basewide ROD will update and

incorporate all of the Interim RODs and will establish fixed standards for all of
the RAs.

Any waivers that may be needed will be sought at the time of the Interim

ROD. However, if new site information or regulations indicate that a waiver

may be ne.eded after the Interim ROD, the waiver will be sought at the time of

the Basewide ROD. Waivers will not be pursued after the signing of the
Basewide ROD.

SPECIFIC COMMENTS

1. _ge3-1

Section 3.1 asserts that "[r]emedial actions performed by McClellan AFB have

reduced the likelihood that contaminated groundwater is being used in and
around the Base."

This should be rephrased as a response action.

Response:

This sentence has been rephrased as requested.

2. page 3-2 ._

Section 3.1. The RUFS asserts that in response to the RWQCB antidegradation

policy the RUFS has assumed residential use of groundwater. There is no

explanation in the RUFS to link these two concepts. I do not understand the

basis for any such association.

Response:

The statement asserting a relationship between the antidegradation policy and

residential use of groundwater has been deleted from the risk assessment.
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3. llage 3-2

The suggestion that contaminant risk can be "standardized" should be reviewed

with EPA's risk assessors.

Response:

The comment that contaminant risk can be standardized is inaccurate. What

the text states is that concentrations of different contaminants in groundwater

can be standardized in terms of exposure and toxicity (exposure and toxicity are

combined in a risk assessment to provide numerical estimates of health risk).

Revision of the text in response to this comment is not foreseen to be required.

4. page 3-6

The RI/FS appears to assert that both ARARs and PRGs are only health based.
This is incorrect.

The RI/FS states that [s]amples with cancer risks or noncancer hazard indexes

exceeding a defined cut-point of acceptable levels may then be mapped to

spatially define areas requiring either treatment or no further action." This

statement appears to imply that response actions will be implemented only due

to risk levels. As noted above, other considerations may necessitate a response

action (i.e., compliance with non-risk based ARARs). Further there is no

indication how McClellan will determine "a defined cut-point." McClellan notes

that is mapped 10 -6, 10 4 , and 10 .2 risk levels, it is unclear what basis is used for

the last risk level or if the regulatory agencies have accepted a 10.4 risk level.

Response:

The first sentence in Section 3.2.2 has been revised to include the phrase, "...

to distinguish areas requiring remediation from areas with concentrations that do

not exceed ARARs or that do not pose unacceptable health risks," to clarify that

certain ARARs may not be health risk-based.

The purpose of a "defined cut-point" (i.e., a specified level of increased lifetime

cancer risk or hazard index) is only for mapping contaminant data in terms of

health risk estimates. No risk management decisions or selection of an

acceptable risk level for purposes of determining the need for remedial action is

implied in selection of these risk levels. The 10-6, 10 .4, and 10 z increased

lifetime cancer risk levels for developing groundwater contours had been

specified in the Groundwater Operable Unit RIFFS Work Plan. Presentation of

the data in this fashion permits the Remedial Project Managers (RPMs) to

visualize the extent of groundwater contamination at McClellan AFB in terms of

risks to human health. Further revision of the text in response to this comment

is not foreseen to be required.
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5. page 3-7

Section 3.3.1. The sample-specific risk assessment methodology should be
reviewed.

Response:

Comments on the sample-specific risk assessment methodology have been

provided by Dan Stralka, EPA Region IX toxicologist in a January 28, 1994,

memorandum to Joe Healy, EPA RPM.

6. page 3-9

Section 3-3.2. Please clarify the statement "[s]elected VOCs were not excluded

as COPCs based on concentrations detected in blanks."

Response:

EPA Risk Assessment Guidance for Superfund (RAGS) states that if blanks

contain detectable levels of common laboratory contaminants (such as

methylene chloride, acetone, methyl ethyl ketone, or toluene) then sample

results should be considered as positive results only if the concentrations in the

sample exceed 10 times the maximum concentration detected in any blank. The

sample-specific risk assessment methodology deviated slightly from RAGS in

that contaminant concentrations in groundwater samples were not compared

with concentrations detected in blanks. In particular, this resulted in methylene

chloride concentrations that were possibly related to laboratory contamination

being included in the sample-specific risk calculations. This approach probably

resulted in a very slight overestimation of health risks associated with ground-

water contaminants. Further revision of the text in response to this comment is

not foreseen to be required.

7. page 3-9

Section 33.3. Why SVOCs were excluded from the risk assessment. The RI

states that SVOCs are associated with elevated risks in localized areas.

Response:

The text has been revised to state that risks from SVOCs were not incorporated

into the risk contours. The SVOCs were included as contaminant of potential

concern (COPCs), and health risks were estimated for these contaminants in

groundwater. Increased lifetime cancer risks (ILCR) were calculated for SVOCs

in 495 samples collected between 1986 and 1993. The ILCR exceeded 10 .2 in

one sample (collected 24 October 1987 from EW-85); the ILCR exceeded 10 .4

in one sample (collected 16 October 1989 from MW-161); and ILCR exceeded

10 _ in 91 samples.
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8. page 3-12

Section 3.4.1. The risk assessment summarily states that action is not required

for risks falling within 104 to 10 -6 range. There is no discussion about past

practices at this site to indicate if action is anticipated within this range.

Further, there is no indication that action may be necessitated due to other

factors, i.e., ARARs.

The RI states that certain wells indicate that the risk level may be a high as

10 -2, but that these wells are located "within contaminant source areas." This

explanation is circular, concern should include source areas and the location of

wells within source areas should not be used as justification to exclude the
results from these wells.

Response:

The text presents a summarized version of the following statement from

OSWER Directive 9355.0-30, "Role of the Baseline Risk Assessment in

Superfund Remedy Selection Decisions," April 22, 1991: "[g]enerally, where the
baseline risk assessment indicates that a cumulative site risk to an individual

using reasonable maximum exposure assumptions for either current or future

land use exceeds the 10 .4 lifetime excess cancer risk end of the risk range, action

under CERCLA is generally warranted at the site. For sites where the

cumulative site risk to an individual based on reasonable maximum exposure for

both current and future land use is less than 10.4, action generally is not

warranted, but may be warranted if a chemical specific standard that defines

acceptable risk is violated or unless there are noncarcinogenic effects or an

adverse environmental impact that warrants action. A risk manager may also

decide that a lower level of risk to human health is unacceptable and that

remedial action is warranted where, for example, there are uncertainties in the

risk assessment results. Records of Decision for remedial actions taken at sites

posing risks within the 10. 4 to 10 .6 risk range must explain why remedial action is
warranted."

The purpose of this section in the risk assessment is not to comment on any risk

management decisions that may be made in regard to groundwater contaminants

at McClellan AFB, or on the selection of acceptable risk levels for purposes of

risk management. It is offered simply as a means of placing estimates of ILCR

into perspective by describing the risk levels where remedial action is generally
considered to be warranted. The text has been reworded for clarification to

state that "[a]ction is not specifica#y required for risks falling within 1 x 10.4 to 1
x 10-6 .... "

Wells with contaminants associated with ILCR exceeding 10 -2 have not been

excluded. These risks have been presented, and remedial action alternatives

have been developed to address these contaminant hot spots in groundwater.

The text has been clarified by placing the statement starting with, "[t]he
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numerical results presented in the previous section do not reflect expected

pathways of exposure under either current or future conditions," in a separate

paragraph.

9. page 3-14

Section 3.4.2. The RI implies that it only due to public pressure that regulatory

agencies have established certain risk factors for VOCs.

Response:

This paragraph has been deleted from the text.

10. page 3-16

Table 3-1 This table is too broad to be useful for ARARs analysis. To a certain

extent this deficiency is remedied in Appendix D. The text asserts that this is a

list of "potential and probable ARARs." Yet Appendix D excludes many of these

provisions from apphcation to this OU, as such, they are not "potential and

probable ARARs."

Response:

Table 3-1 has been deleted.

Chapter 4-Feasibility Study Approach

SPECIFIC COMMENTS

1. p. 4-4

Figure 4-1. Remove the cartoons. This figure does not require the use of color.

Response:

The figure is now black and white.

2. p. 4-7/8

Figures 4-2 and 4-3 are not necessary.

Response:

The graphic is necessary and remains in the report.
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3. p. 4-9

Section 4.4.2. The cleanup strategies listed by bullet in the second paragraph
should include offbase contamination.

Response:

Offbase contamination is already included in the cleanup strategies. For

example, if there is offbase contaminated groundwater from McClellan at con-

centrations greater than maximum contaminant levels (MCLs), it is part of the

MCL target volume.

Chapter 5-Data Collection and Management

GENERAL COMMENTS

. Chapter 5 discusses a number of proposed data collection procedures and data

type modification suggestions, yet is does not clearly define whether these

modifications have already been made, will be recommended in the future, are

critical to providing a quality data collection program or are merely

suggestions. These types of modifications, if not currently related to the

groundwater RI/FS effort, are more appropriate for an organized data collection

improvements technical memorandum. Including this information in the report

detracts from what and how work was already completed.

Response:

The management of the information and data collected during the groundwater

remedy is a considerable effort and needs to be considered in the feasibility

study. It is crucial to the McClellan program that data be turned around and

interpreted as quickly as possible, particularly in the implementation of a phased

remedy.

SPECIFIC COMMENTS

1." P. 5-5

Section 5.2.2. This section should, at a minimum, reference the procedures that

are used to evaluate, qualify, and generally ensure the quality of the field and

analytical data collected prior to entry into a database.

Response:

The procedures are included in the quality assurance project plan (QAPP).
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2. p. 5-6

Section 5.2.4. To improve clarity, references should be made to the sections

that include sample collection and system monitoring frequency rather than

including these details in this section. This section should focus on the data

collection, processing, and quality assurance procedures rather than on

collection rationale and frequency details.

Response:

The details necessary to prepare a cost estimate and schedule for this

component of the remedy are included.

Chapter 6-Groundwater Containment Options

GENERAL COMMENTS

1. p. 6-6

First full paragraph. The text states that since all of the model scenario

evaluations are based on the same set of assumptions: All of the potential

remedial alternatives will be affected equally by any discrepancies between the

site conceptual model and actual site conditions. While this statement is

reasonable, it should be noted that the preferred alternative might not be

optimal if significant discrepancies exist between the groundwater flow model

and actual site conditions. In addition, while the apparently correct alternative

could be differentiated, the actual costs to design, construct, and operate the

remedial alternative could be significantly different that those predicted. The

greater the difference between actual site conditions and those used in the

groundwater flow model, the greater the potential for design and cost variances.

Response:

The objective of the groundwater modeling simulations was to determine

whether groundwater containment was a viable alternative at McClellan AFB,

and to determine the approximate groundwater extraction rate that will be

required to contain a given volume of contaminated groundwater.

It is acknowledged that significant uncertainty exists regarding actual site

conditions, and that discrepancies likely exist between the conceptual model

developed in the RI Report and actual site conditions.

However, this feasibility study is intended to support an Interim ROD at the

Base. Activities scheduled prior to remedial design include the collection and

analysis of additional site-specific data, along with the associated improvement of

the conceptual model. While we acknowledge that uncertainties exist in the
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current understanding of actual site conditions, we feel that the current

numerical model is an appropriate tool for the objectives stated above.

, Insufficient data were presented in this section to allow for evaluation of the

model: there is no documentation of model setup; model cells containing

pumping were not indicated; and it appears that all available regional pumping

data were not utilized in development of the model (see figures in Appendix N).

Response:

Additional documentation more fully describing the model construction and

calibration will be included in Appendix J of the revised RI/FS Report.

SPECIFIC COMMENTS

I. p. 6-2

Figure 6-1. This cartoon is not necessary.

Response:

One of the primary purposes of this report is to inform the public about the

evaluation of remedial alternatives that were considered for c!eanup of the

Base. Groundwater extraction is a basic component of all remedial alternatives

considered, and the color provided in this figure helps distinguish the dissolved

contamination from the groundwater and the soil particles.

2. p. 6-3

Figure 6-2. This cartoon is not necessary.

Response:

One of the primary purposes of this report is to inform the public about the

evaluation of remedial alternatives that were considered for cleanup of the

Base. Groundwater extraction is a basic component of all remedial alternatives

considered, and the color provided in this figure helps distinguish the dissolved

contamination from the groundwater and the soil particles.

3. p. 6-3

Fifth sentence. The text states that "careful" monitoring of the aquifer response

to pumping is required to ensure that the desired aquifer target volume is

captured. What method(s) of monitoring aquifer response to pumping is

proposed to track capture of the target volume? Please refer the reader to the

section of the report that describes the monitoring approach.
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Responge:

The proposed approach to monitoring the effectiveness of the groundwater

containment system is presented in Appendix E. The proposed approach

includes the installation of additional monitoring wells to allow collection of

sufficient water level data to evaluate the horizontal and vertical gradients in the

vicinity of the containment system. This gradient information will be used to

confirm that three-dimensional capture is being achieved by the containment

system.

4. p. 6-4

Figure 6-3. This cartoon is not necessary.

Response:

This figure is intended to inform the public about the relationship between

stratigraphy and the success of groundwater extraction as a remedial action.

The color included in the figure helps distinguish the contaminated zones from

the uncontaminated zones of the hydrologic system, and accentuates the layering
of the strata.

5. p. 6-5

Third paragraph, fifth sentence. The text states that the presence of DNAPLs

will sustain groundwater contaminant concentrations of 10 to 20 percent of the

contaminant solubility for hundreds of years. Please provide a reference or
supporting documentation in the text.

Response:

A complete discussion of the influence of dense nonaqueous phase liquids

(DNAPLs) on site remediation is contained in the reference "DNAPL Site

Evaluation" written by Robert Cohen and James Mercer, 1993. This reference

will be included in the revised RI/FS Report.

6. p. 6-6

Fourth full paragraph, first sentence. It is assumed that the existing extraction

wells at the McAFB refers only to wells installed for the remedial program and

not include McAFB production wells (such as Base Well 18). Please clarify.

Response:

The term "existing extraction wells" only refers to wells installed for the remedial

program with the intended purpose of extracting contaminated groundwater. It
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does not refer to groundwater production wells installed for water supply

purposes.

7. p. 6-7

Section 6.3, Groundwater Flow Model. The text does not supply appropriate

background information related to chosing the groundwater model. Why was

MicroFem chosen? What are its attributes which make it appropriate to use at

McAFB? Is this model in the public domain? How is it available? The

statement that the model has been fully verified is vague, provide reference and

citation for model verification.

Response:

A more complete description of the rational for selecting MicroFem for use at

McClellan AFB, the capabilities of the model, its availability, and references

supporting model verification are included in Appendix J of the revised RI/FS

Report.

8. p. 6-8

Figure 6-4. The figure does not portray a three-dimensional interpretation as

described in the supporting text and has no scale. The two-dimensional product

presented lacks considerable detail, such as identifying surface features (major

roadways, highways, rivers) for the reader to evaluate the magnitude of the area

which the figure represents. Please revise the figure to include a scale

(approximate, if necessary) and legend.

Response:

Figure 6-4 will be revised to include geographical features and an approximate
scale.

9. p. 6-11

Second bullet. The bullet identifies one of the main elements of groundwater

extraction strategy used during extraction scenario modeling. It seems that the

reported 15-year limit for travel time of contaminants within the target volume

to reach extractions wells is too short. Successful accomplishment of this

criterion requires a large number of wells at this site. Successful containment

might be accomplished with fewer wells over a longer time period (e.g., 30-year

travel time). In addition, utilization of injection wells to optimiIJe cleanup and

minimize treatment system flow rates could have been modeled. Please provide

rationale in the revised document for establishing the 15-year contaminant

travel time or perform additional model runs to minimi1_ the number of

extraction and injection wells.
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Response:

Additional simulations were performed to investigate the option of including

fewer extraction wells in a given groundwater containment option and accepting

longer travel times for contamination to reach a particular extraction well. The

results of these simulations performed on the risk target volume suggest that

with such a sparse well arrangement, the extraction network is unable to

overcome the downward hydraulic gradient that exists in areas between the

extraction wells, and contamination migrates downward into lower strata. Since

many areas of the Base A-zone contamination overlie uncontaminated portions

of the B and C monitoring zones, this extraction network was considered

unacceptable.

10. p. 6-13

Figure 6-7. It is unclear if the green flow lines represent B or C zone

information. It appears that no attempt is being proposed to capture B zone

contaminants in OU D (compare Figures 2-54 (PCE >100 ttg/l, TCE > I0 rig/l)

and 6-7 area around OU D). This discrepancy must be explained or corrected.

Since the Air Force developed a three dimensional flow model please provide

three dimensional capture areas. The A, B, C, D, etc. nomenclature for

'monitoring' zones is purely contrived. The Air Force should prepare a detailed

conceptual site model (see specific comments on Tech Memo J) which presents

the data and interpretations of the hydrogeology form the RI. Since the RI has

stated previously that the entire saturated thickness is one hydrologic unit it

would be appropriate to model it as such. The use of color does not provide a

positive benefit to the capture zone figures.

Response:

Figure 6-7 will be revised so that the flow lines presented for each aquifer are

more easily distinguishable.

Monitoring Well MW-38D was presented in Figure 5-54 with elevated PCE and

TCE hits. An MCL target volume was not defined in the B Zone for concen-

trations from this well because this well was last sampled in 1985, as indicated

on the figure. Data from 1985 is not representative of current groundwater

conditions and could not be used in the target volumes. Monitoring Well MW-

38D was sampled during the OU D RI field effort in Summer 1993, and has

been included in the revised target volumes.

In the data base, MW-38D was considered an "AB" well. In the revised target

volumes, MW-38D was placed in the A Zone because its screened interval, 120

to 130 feet below ground surface (bgs), falls within the A Zone and not within

the B Zone. According to the Preliminary GW OU RI, the bottom of the A

Zone is approximately -70 to -75 mean sea level (msl). The ground surface in

OU D is approximately 60 feet msl. Hence, the bottom of the A Zone is 130 to
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i35 feet bgs. A Zone wells, such as MW-11, MW-72, and MW-15 have screened

intervals ranging from 96 feet bgs to 131 ft bgs. Conversely, B Zone wells, such

as MW-58 and MW-51, have screened intervals ranging from 172 to 191 feet

bgs. Monitoring Well MW-38D has been included in the revised target volumes

and contamination from this area will be captured.

The capture zones developed using the numerical model are three-dimensional

capture zones. The evaluation of capture includes tracking particles from the

target volume boundaries to the extraction wells. These particles are 'free to

migrate between model layers according to local vertical gradients and the

assumed hydraulic conductivity distribution. In our opinion, this '_rocess

demonstrates three-dimensional contaminant capture. ;.

The results of the RI state that the saturated sediments at the Base cannot be

grouped into distinct horizontal layers in which groundwater flow is isolated

from adjacent layers. This is not to say that the sediments cannot be discretized

for the purposes of numerical analysis, as long as vertical interaction between

these assumed "layers" is accounted for. It would not he appropriate to model

the saturated system at the Base as a single layer, as resolution regarding the

distribution of contamination with depth would be lost. This is an extremely

critical site feature that must be preserved in any analysis of potential remedial

options at the Base.

The flow line figures do benefit by the use of color, as the colors represent the

aquifers thorough which the particles move, and this information is necessary to

demonstrate three-dimensional capture.

11. p. 6-14

Figure 6-8. It is also unclear on this figure if the green flow lines represent B

or C zone information (see above). Please increase the scale for clarity.

Response:

Figure 6-8 will be revised so that the flow lines presented for each aquifer are

more easily distinguishable, and the scale will be increased for clarity.

12. p. 6-15

Figure 6-9. The figure apparently presents more proposed extraction well

locations than those proposed for the A monitoring zone hot spots, as implied

by the figure title. Please revise the title to reflect that the figure shows all

proposed A zone extraction wells, if appropriate.
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Response:

Figure 6-9 has been revised to eliminate the A-zone extraction wells that fall

outside of the hot spots.

13. p. 6-17

First paragraph. The text states that injection of end-use water with injection

wells around hot spots was not quantitatively evaluated because "injection is

considered incompatible with innovative technologies." It is unclear why

injection is considered incompatible with innovative technologies, especially for

the stated example of in-situ biodegradation. Injection of treated, nutrient-

laden groundwater is not uncommon at in-situ biodegradation sites. It is also

puzzling why this potentially time-reducing injection scenario was dismissed

because it might interfere with an innovative technology study. It is our

opinion that the fastest, least expensive groundwater cleanup method should be

considered for McAFB; therefore, elimination of a potentially beneficial and

cost-saving scenario (injection of end-use water around hot spots) because it

might interfere with an innovative technology study is, in our opinion, not

appropriate. Please revise the text to further justify the stated approach or

include a quantitative evaluation of reinjection around hot spots.

Response:

The results of the simulations including hot spot re-injection previously

presented in Appendix J have been more extensively evaluated; the results are

presented in Chapter 6 and Appendix J.

14. p. 6-19

Figures 6-10 through 6-15 to do require the use of color.

Response:

Figures 6-10 through 6-15 will be presented without color in the revised RI/FS

Report.

15. p. 6-31

Table 6-2. Extraction System Costs. The calculations for estimating capital

and O&M costs (including length of O&M activities) should be referenced in a

footnote and included in Appendix J. The information in Table 6-2 can not

currently be evaluated without additional backup. This table should include

costs for reinjection.
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Response:

16.

The calculations for estimating

Appendix R.

p. 6-32

capital and O&M costs ,are included in

The discussion of Figure 6-22 through 6-24 is confusing. What data were used

to assemble these figures? What is the purpose of these figures? If it is to

demonstrate that the no action alternative is not appropriate then use real

data. EPA recommends that these figures be replaced with figures showing

existing extent of contamination.

Response:

The no-action simulations were performed to evaluate the hydrologic system
that would result from no further remedial action at the Base and the scheduled

abandonment of Base Well 18. "Real" data currently collected at the Base

necessarily includes the influences of Base Well 18 pumpage. The existing

extent of contamination is presented in Chapter 4 of the RI/FS Report.

17. p. 6-32

First full paragraph, fifth sentence. Please reference the source or rationale for

the assumed 1,200 gpm pumping rate.

Response:

The Base Well 18 pumping rate used in the model calibration simulations has

been revised to approximately 975 gpm. This rate reflects an average annual

rate based on 1992 pumping records presented in the Quarterly Monitoring

Reports for Areas B, C, and D produced by Metcalf & Eddy, Consultants.

18. p. 6-32

Second full paragraph, first sentence. The sentence should be edited to read

"Figures 6-26 and 6-27 show the effects of this simulated municipal..." Also,

these figures do not benefit by the use of color (6.16/18). The entire discussion

on future water production is not necessary. The discussion only addresses one

area and one impact, increase contaminant movement into the C zone. We

already know that this will occur through observations made at base well 18.

Suggest that this discussion and figures be eliminated.
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Response:

This evaluation has been omitted from the revised report.

19. p. 6-51

Section 6.4 Model Accuracy. Without adequate presentation of conceptual

model and application of the numeric model to the conceptual model, this

discussion can not be evaluated (see specific comments Tech Memo J).

Response:

Refer to Chapter 4 of the revised RI/FS Report for a discussion of the site

conceptual model. Refer to Appendix J of the revised RI/FS Report for an

expanded discussion of groundwater model construction as it relates to the

conceptual model.

20. p. 6-51

Section 6.5, first paragraph. The five most contaminated areas of the A zone

are not shown in Figure 6-28. This figure does not require the use of color.

Response:

This information has been added to the revised figure.

21. p. 6-53

First paragraph. The text correctly states that use of base well BW-18 as a

contaminant extraction well would be inefficient. However, even though it is

reported that well BW-18 produces much if its water from relatively

uncontaminated Monitoring Zone D, it is unclear why a contaminant extraction

well screened over Monitoring Zones A, B, and C (or a combination of wells

screened in these zones) located near well BW.18 could not reasonably achieve

similar control over the OU B and OU C plume(s). It seems that a modeling

scenario to test this possibility should be been attempted. In simple terms, it

seems odd that 123 extraction wells are needed to replace and augment what

base well BW-18 has partially accomplished in the past. Please provide an

explanation in the text detailing why base well BW-18 could not be replaced

with a minimal number of contaminant extraction wells, or perform additional

modeling runs to test this hypothesis.
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Response:

The placement and construction of the proposed extraction wells was con-

strained by State concerns that extraction wells be screened in individual moni-

toring zones, and that the downward movement of contamination from upper
contaminated aquifers into lower uncontaminated zones was unacceptable. The

result of these constraints is that a large number of extraction _ells screened in

individual zones were required to contain the target volumes. We disagree that

Base Well 18 is capturing all of the OU B and OU C plumes; it is certainly not

addressing contamination that resides in OUs east of the runway. It should be

further noted, that the current pumping rate of BW-18 is almost 90 percent of

the estimated total pumpage required to contain the entire MCL target volume
at the Base.

22. p. 6-55

First full paragraph, last sentence. The text states that innovative technologies

will reduce the time required for remediation in the hot spot areas. This

optimistic statement seems unfounded given that innovative technologies are

usually not off-the-shelf, tested technologies and great uncertainty in their

success rates exist. This report has not presented the innovative technologies

that are proposed for hot spot remediation so there is no way to evaluate their

potential for success, let alone whether their use could speed remediation.

Please remove this sentence from the report.

Response:

The reference to innovative technologies has been deleted from the text.

23. p. 6-55

Second full paragraph. Calculations used to develop the order-of-magnitude

cost estimates and cost curves should be included in Appendix J.

Response:

Detailed cost information and assumptions used to develop the budget level

costs to construct and operate the extraction system are included in Appendix R.

Chapter 7-Groundwater Treatment Options

GENERAL COMMENTS

1. Figure 7-1 is not necessary.
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Response:

The figure is necessary to provide the public with a picture of the potential

treatment systems.

2. Figure 7-2 does not require the use of color.

Response:

The figure has been changed to black and white.

3. Figure 7-3 does not require the use of color.

Response:

The figure has been changed to black and white.

4. Figure 7-4/13 do not require the use of color.

Response:

The figures have been changed to black and white.

Chapter 8-Innovative Technologies

GENERAL COMMENTS

1. Figure 8-1 is not necessary.

Response:

The figure is necessary and remains in the text. It has been changed to black
and white.

2. It is EPA Region 9's position that innovative technologies not impede the

application of existing technologies. The Air Force should proceed with existing

technologies for hot spot reduction.

Response:

The Air Force does not plan on impeding the application of existing

technologies because of the evaluation of innovative technologies. It is

important to note that existing technologies will only be effective in containing

the hot spots. The Air Force is committed to remediation in the fastest and

least expensive manner possible, and the evaluation of innovative technologies is

a possible means to that end.
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o Dual phase extraction can be considered an existing technology and a variant of

pump and treat.

Response:

The high-vacuum, dual-phase extraction system is commonly considered an

innovative technology and is defined as such by the EPA SITE program.

. The Air Force should consider use of horizontal air sparging wells

conjunction with vertical sve wells. _

in

Response:

The Air Force will consider the use of combinations of horizontal and vertical

wells for air sparging. Horizontal wells are being considered for numerous

applications across the Base.

5. Figure 8-3 does not require the use of color.

Response:

The figure is now black and white.

o From review of this chapter it appears that this activity is a boondoggle for the
Air Force's contractors.

Response:

The Air Force has expended considerable effort into developing the Public/

Private Partnership for the evaluation of innovative technolgies for application at

McClellan, other DOD facilities, and in private sector cleanups. The USEPA

has been part of this partnership fxom its inception and is still very involved

through the SITE program. There is considerable scientific review of innovative

technology evaluations through the Air Force, DTSC, the private partners, and

the SITE program. There is considerable and adequate review of the priority of

funding innovative technology projects. The innovative technologies which

survived the screening in the feasibility study are not automatically funded as

projects unless they are high priority enough for the McClellan program as a
whole.

7. Figure 8-4 does not require the use of color.

Response:

Figure 8-4 is now black and white.
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Chaptel" 10-Assembly and Screening of Alternatives

GENERAL COMMENTS

1. Figure 10-1 does not require the use of color.

Response:

Figure 10-1 is now black and white.

Chapter ll-Implementation Plans and Detailed Evaluation

GENERAL COMMENTS

1. An implementation plan is not necessary for each alternative, only the selected

one. Therefore Figure 11-1 is not necessary. Only one of the 11-2/7 is

necessary, and that one should not have cartoons or color.

Response:

In planning the feasibility study, the effort for preparation of cost estimates of

various levels of accuracy was discussed with the Agencies. It was EPA's deci-

sion to pursue budget level cost estimates for the alternatives. To prepare

budget level cost estimates, it is necessary to do sufficient planning to reach a

cost estimate accuracy of +30 to -15 percent.

2. Schedules are not necessary for each alternative. Therefore Appendix S should

be modified accordingly.

Response:

The preparation of present worth costs needs a cash flow diagram for each

alternative. The cash flow diagram cannot be preparedwithout scheduling.

3. Figures 11-9 through 11-13 do not require the use of color.

Response:

The figures have been changed to black and white.

SPECIFIC COMMENTS

1. p. 11-35

Innovative Technologies. Why is the application of innovative technologies a
"prime target" of the McClellan remedial effort? The Air Force would be better
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served by using existing technologies in an aggressive manner to address hot

spot reduction.

Response:

See Response to Comment 1 of Chapter 8.

2. p. 11-37

Preferred Remedy. EPA agrees with Alternative 4 wi'th the following

modifications, the Air Force will use existing technologies, air sparging, dual

phase, and reinjection within hot spots to accelerate mass reduction.

Response:

The suggestions by EPA for the preferred alternative will be discussed with

DTSC and RWQCB. Both DTSC and RWQCB prefer a more stringent target

volume definition of 10 -6 risk, and the DTSC Office of Drinking Water does not

agree with the sale of water to the utilities, so reinjection is the preferred water

end use. The Air Force will work closely with the Agencies to develop the

preferred remedy and the proposed plan.

APPENDIX D

lo Fold-Out Page: "How do the regulations apply to the design criteria for the
McClellan Air Force Base Groundwater Remedial Action"

In discussion chemical specific ARARs the RI implies that ARARs are useful in

determining the levels of VOCs released during construction and are

contractors at risk of exposure. This issue cannot be resolved by ARARs.

ARARs may be useful in determining responses to answers to this query; but

ARARs will not provide the answer themselves. The RI also seeks an ARAR

determination to the level at which contaminants in groundwater are

hazardous. It is unclear how the term "hazardous" is being used in this

context. It appears, however, that this query is best resolved by the risk

assessment not be ARARs analysis. Finally, the RI seeks an ARAR

determination to the "maximum reinjection pressure to ensure that reinjection

does not cause movement of fluids into another aquifer." While a specific

ARAR may preclude reinjection if such reinjection will result in the movement

of fluids into another aquifer, the ARAR will, most probably, not set the specific

reinjection pressure.

In discussing action-specific ARARs the RI seeks to learn the permits needed

for end-use alternatives. It is unclear what is really sought by this inquiry.

Permits are not needed for an on-site response action.
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Response:

The questions on the figure regarding exposure limits to workers have been

changed. The question now reads, "What are the limits on fugitive dust

generation during construction of extraction well?"

The term "hazardous" has been deleted from the third question. The question

now reads, "What are limits of contaminants in groundwater before the

beneficial uses of the aquifer have been degraded?"

The questions regarding reinjection pressure and required permits have been

deleted from the figure.

2. Page D-5

The RI's definition of ARARs does not coincide with the CERCLA definition.

The RI adds "duly" to "promulgated" and changes "facility siting" to "public

health." To avoid confusion, the CERCLA definition should be used if possible.

Response:

The CERCLA definition has been included.

3. Page D-6

The RI states that to be an ARAR the regulation must be applied consistently

"statewide." The sentence should be worded that the state must apply the

regulation consistently. This rewording allows: (1) for potential variation

among the regional boards while still acknowledging the state is apply the

regulation consistently; and (2) for individual regional boards to have additional

requirements not implemented by other boards.

Response:

The wording in the text has been changed to "The State must apply the

regulation consistently."

4. Page D-7

The RI implies that EPA is the actor, i.e., "EPA need meet only the ..." In this

RI, such statements may be more appropriately stated "McClellan AFB ..."

The RI states that "[l]egally binding ARARs ..." If something is an ARAR, it is

legally binding so the extent ARARs are legally binding. The RI implies that

there are non-legally binding ARARs.
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Response:

The reference to EPA in this paragraph and the term "legally binding" used to
describe ARARs have been deleted.

5. Page D-9

The discussion of ARAR waivers would be more complete if the RI noted that

because this is not a fund action, the fund balancing waiver is not available to

this action.

Response:

The fact that the fund balancing waiver is not available to McClellan AFB has
been included.

6. Page D-10

The RI states that "[s]ome of the earlier OU remedial actions will be reviewed

5"years after each of their respective ROD dates." I don't understand why all

previous RODs are not getting 5 year review? Are there previous RODs where

no hazardous substances were left in place?

Response:

This sentence has been rephrased to state that the OU remedial actions that

result in hazardous substances being left in place will be reviewed 5 years after

their respective Interim ROD.

7. Page D-11

The ARARs Process figure asserts that "ARARs Established as Standards" only

takes place in the year 2003 when a basewide ROD is signed. The NCP

specifies that while ARARs may not be legally required for interim measures,

they should be met during RD/RA activities.

Response:

The figure remains unchanged. Additional text has been added to clarify the

ARARs process. The ARARs identified in the Interim ROD will be met during

the remedial design/remedial action (RD/RA) phase and will be closely aligned

to the ARARs presented in the final Basewide ROD. The Basewide ROD will

allow for new information acquired at the site or new or updated regulations to

be applied to the remedial actions as they become available. The ARARs pre-

sented in the Interim ROD will serve as goals for the RA, where the Basewide
ROD ARARs will be fixed standards for the remedial actions.
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8. Page D-13

Is hydrochloric acid a toxic substance? The RI states that it is nontoxic.

Response:

The word "nontoxic" has been deleted when referring to offgas treatment by-

products that include hydrochloric acid.

9. Page D-27

There are only two minor criteria that make groundwater in California Class
II. This classification should be affirmed with the state.

Response:

The text remains unchanged. No comments regarding the groundwater classifi-

cation discussed in this section were received by the State agencies.

10. Page D-29

What else besides a domestic use or municipal water supply could the Magpie

Creek be classified? When will an ecological assessment be performed to allow

the determination to apply/not apply human health criteria for the consumption

of aquatic fife?

Response:

The promulgated water quality standards established under the authority of

Section 303(c)(2)(B) are applicable to specific pollutants in specific states in

accordance with the use classifications presented in 57 Federal Register 60847,

22 December 1992. Although California may have several use designations for

waters of the State, the standards discussed in the text are applied from only the

presence in all waters of some aquatic life designation and the presence or

absence of the municipal and domestic water supply (MUN) use designation.

11. Page D-37

Any response action offsite must comply with "laws." There are no ARARs for

offsite response actions.

Response:

The sentence has been changed to read, "However, for offsite treatment or

disposal, all hazardous waste laws and regulations must be complied with."
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12. Page D-39

The contained-in policy applies to listed wastes contained in groundwater. EPA

guidance, and EPA ARAR training, allows an additional determination that if

the groundwater contains the listed waste below a "health based level" than the

groundwater need not be treated as a hazardous waste.

Response:

The phrase "above a health-based level" has been added to the last column of

the container storage section.

13. Page D-40 "r

, 7

Offsite shipment of wastes would not be analyzed by ARARs.

Response:

The transportation requirements have been deleted from Table D-6.

14. Page D-42

Please explain why "reasonable precautions" is sufficient to comply with

SMAQMD rules (other than 403).

Response:

"Reasonable precautions" are sufficiefit to comply with Rule 403. Text has been

added to clarify what is needed to comply with other Sacramento Metropolitan

Air Quality Management District (SMAQMD) Rules.

15. Page D-43

The RI notes certain permitting requirements for UIC and then dismisses them

as procedure. Why continue to note permits when discussing ARARs?

Response:

The discussion on permitting has been deleted.

16. Page D-53

Potential conflict with previous explanation of "contained in" policy. Does it

merely need to contain a listed waste or contain a listed waste above a risk

level?
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Response:

The discussion on the "contained-in" policy has been deleted from the text. This

policy applies to nonsolid wastes that contain listed wastes. It is not likely that
environmental medium at the Base will contain a listed waste because the

contaminants originate from many different sources and processes.

17. Page D-56

ARARs are frozen at ROD unless health based. The discussion that post-ROD

activities are necessary to fully select ARARs is confusing.

The remedy must meet all non-waived ARARs. The RI is incorrect in asserting

that the "remedial action does not necessarily have to meet all ARARs, but it

does need to provide the best balance of protectiveness, cost, and

implementability." The RI appears to be confusing some of the nine criteria

used in remedy selection and also forgetting that compliance with ARARs is a
threshold criteria.

Further a waiver of an ARAR is done at time of the ROD. The RI implies that

after the fact, if RA activities indicate ARAR compliance will be difficult that a

waiver can be sought.

Response:

The discussion about post-ROD activities relates to Interim RODs. This

discussion has been expanded to indicate that ARARs may be modified after

the Interim ROD to account for new information on the site or new regulations

that may affect the RA or remedial goals. The ARARs identified in the Interim

ROD will serve as goals for the interim remedy. The final Basewide ROD will

update and incorporate all of the Interim RODs and will establish fixed
standards for all of the RAs.

Any waivers that may be needed will be sought at the tune of the Interim

ROD. However, ff new site information or regulations indicate that a waiver

may be needed after the Interim ROD, the waiver will be sought at the time of

the Basewide ROD. Waivers will not be pursued after the signing of the

Basewide ROD.

APPENDIX E (Technical Memorandum E)-Proposed Groundwater Monitoring

Program

GENERAL COMMENTS

1, The proposed Monitoring Program, as presented, lacks detail pertinent to the

rationale and criteria used to develop the monitoring networks, especially when
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considering that the program proposes the installation of 289 new wells.

Rationale for each monitoring well should be clearly identified.

Response:

The rationale for the placement of each monitoring well will be addressed in the

work plan and SAP developed for each phase of the remedy. It should be

noted that a maximum of 116 new monitoring wells is proposed for the

background target volume (smaller numbers for risk and '_ICL), not the 289

indicated in the comment. ..

. The Proposed Program should evaluate the potential _for eliminating

(abandoning) wells from the base monitoring network that are of limited or no

value as monitoring extraction or hydraulic containment control points.

Response:

The potential to eliminate monitoring wells from the GSAP program wall be

evaluated in the work plan and SAP developed for each phase of the remedy.

3. The proposed Monitoring Program should include a discussion of how each

proposed well or group of wells addresses the "two major objectives" presented

in the first paragraph on page E-6. Specifically, justification for proposed well

placements should be presented which states how a proposed well or group of

wells: will better define spacial distribution of contamination; allow refinement

of the remedial action target volumes; and/or how a location will add to the

effectiveness of monitoring the extraction network for containing contaminated

groundwater.

Response:

The rationale for the placement of each monitoring well will be addressed in the

work plan and SAP developed for each phase of the remedy.

. All proposed wells should be sequentially numbered so discussion of proposed

well locations can be more easily addressed.

Response:

The designation of each monitoring well will be included in the work plan and SAP

developed for each phase of the remedy.

¢ The number of monitoring wells proposed in this technical memorandum is

very large. The use of multiple completion wells (e.g., Waterloo System TM) may

be considered to minimize the number of new monitoring wells proposed. This

method for monitoring well installation potentially maximizes data collection

while minimizing actual borehole installation.
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Response:

The potential use of multiple completion wells will be evaluated in the work

plan and SAP developed for each phase of the remedy.

SPECIFIC COMMENTS

1. p. E-1

Second paragraph. The text should include a brief discussion of the current

groundwater monitoring network, and the frequency of sampling, to explain the

variability associated with sampling frequency. Please also include a table in

the revised report which lists all monitoring wells and their sampling frequency.

Response:

This discussion will be provided in the work plan and SAP developed for each

phase of the remedy.

2. p. E-6

Second paragraph, last sentence. The text states existing monitoring wells that

fail to provide critical monitoring data will be dropped from the water quality

monitoring network. Please provide the criteria that will be used in

determining when a well fails to provide critical monitoring data.

Response:

This criteria will be provided in the work plan and SAP developed for each

phase of the remedy.

3. p. E-6

Third paragraph. The set of groundwater quality monitoring wells should be

presented before discussing any associated details. The second sentence of the

paragraph should reference or state what design criteria were used for

improving the understanding of the spatial distribution of contamination at

McAFB. The paragraph should reference where in the report the "current

understanding of the extent of the remedial action target volumes" is discussed.

What criteria were used to "evaluate" and what "monitoring data" were used to

develop the target volumes (see comment 43, chapter 2)? The paragraph should

state what uncertainties in the target volume extent exist, as addressed in the
fifth sentence.

What is the specific rationale for the placement of monitoring wells in "strategic

locations," so the intended elimination of significant portions of the currently
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identified target volumes can be attained? What are the "strategic locations"
and which "areas" are referred to in the last sentence?

Response:

This criteria will be provided in the work plan and SAP developed for each

phase of the remedy. The objective of this appendix is to determine the

approximate number of additional monitoring wells that would be required to

adequately monitor each of the proposed extraction networks. This information

was used to develop budget level cost estimates for each ?of the extraction
networks, and to provide a basis for the costs presented. We feel that the level

of detail provided is appropriate to support budget level cost estimates.

A plume-by-plume description of why each monitoring well is located at a

particular location will be provided in the work plan and SAP developed for

each phase of the remedy.

4. p. E-6

Fourth paragraph. The set of hydraulic containment monitoring wells should

be presented before discussing any associated details. What were the criteria

and or rationale used to develop the hydraulic containment monitoring
network?

Response:

This criteria will be provided in the work plan and SAP developed for each

phase of the remedy.

5. p. E-7

First full paragraph. The paragraph indicates that a method was developed to

determine the number of wells required to monitor the hydraulic gradients

present along the perimeter of each target volume. It also implies that the

number developed was impractical because it was so large. No rationale or

criteria for developing a total number of perimeter target volume monitoring

wells were included for consideration. Please include this information in the

revised report.

Response:

This criteria will be provided in the work plan and SAP developed for each

phase of the remedy.
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6. p. E-7

Second full paragraph, first sentence. Please reference the section of report

which discusses "current interpretation of the target volume extent."

Response:

The current interpretation of the target volume extent is discussed in Chapter 4.

7. p. E-7

Last paragraph. The text introduces the approximate locations of the proposed

new groundwater monitoring wells to monitor MCL target volumes, but it does

not provide justification for the new wells. Justification for installing additional

wells at McAFB is necessary, particularly since a large number of new wells are

proposed to augment a substantial number of existing monitoring wells. The

rationale and criteria used to develop the MCL Monitoring Network shonid be

presented in detail. The presentation should include justification for each

proposed well or group of wells. Figures E-5 through E.7 should have capture

zones depicted. What is the recommended monitoring frequency?

Response:

Most of the monitoring wells at McClellan are located in source areas and other

areas of known groundwater contamination. Very few wells are located on the

boundaries of the target volumes. The rationale for the placement of each

monitoring well will be addressed in the work plan and SAP developed for each

phase of the remedy.

8. p. E-8

First paragraph. The text introduces the appro_dmate locations of the proposed

new groundwater monitoring wells to monitor risk target volumes, but it does

not provide justification for installing these additional wells. The rationale and

criteria used to develop the Risk Monitoring Network should be presented in

detail. The presentation should include justification for each proposed well or

group of wells.

Figure E-9 shows that 18 locations were identified as Hydraulic Containment

Monitoring Wells (HCMWs) and 12 locations were identified as Water Quality

Monitoring Wells (WQMWs). However, Table E-1 indicates that 17 wells were

intended as HCMWs and 13 wells were proposed as WQMWs. Please clarify

this apparent inconsistency.
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Response:

The rationale for the placement of each monitoring well will be addressed in the

work plan and SAP developed for each phase of the remedy.

The discrepancy between the figures and table will be corrected in the revised

appendix.

, p. E-8

Second paragraph. The text introduces the approximate_ locations of the

proposed new monitoring wells to monitor background target'volumes, but does

not provide justification for installing additional wells. The rationale and

criteria used to develop the Background Monitoring Network should be

presented in detail. The presentation should include justification for each

proposed well or group of wells.

Response:

The rationale for the placement of each monitoring well will be addressed in the

work plan and SAP developed for each phase of the remedy.

10. p. E-8

Table E-1. The table should include a line at the bottom showing the total

number of proposed HCMWs and WQMWs.

Response:

We will include this information in the revised table.

11. p. E-9

First paragraph. The text introduces the approximate locations of the proposed

new Monitoring Zone D wells, but does not provide justification for installing

them. The rationale and criteria used to develop the Monitoring Zone D Well

Network should be presented in detail. The presentation should include

justification for each proposed well.

Response:

The rationale for the placement of each monitoring well will be addressed in the

work plan and SAP developed for each phase of the remedy.
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Appendix F-Data Management Overview

SPECIFIC COMMENTS

1. p. F-2

Last two bullets. These bullets are said to represent tasks and procedures that

will be performed for all data before they are entered. It is unclear what level

of data entry, data verification, and data presentation and analysis is required

prior to "entering" data into what is assumed to be the computerized database.

Response:

The sentence introducing the bullets contained an error and has been corrected.

2. p. F-7

Electronic Data Interchange. The Air Force should use the Draft EPA Region

9 electronic file formats. These were developed in conjunction with the DTSC

and RWQCB. These are included with the comments.

Response:

The data management system should be capable of exporting the data into the

file formats specified in the draft protocol. There are several protocols the data

management system needs to interface with, and it is simplest to develop

exporting routines to satisfy the protocols.

Appendix G (Technical Memorandum G)-Interactions of the Vadose Zone and
Groundwater Remedial Action Alternatives

GENERAL COMMENTS

. The memorandum briefly raises issues that must be resolved before an efficient

remedial effort that addresses all phases of contamination at McAFB can be

conducted. The memorandum does not, however, specifically identify how the

smear zone will be remediated. It is assumed that SVE would be the most

appropriate remedial strategy for the smear zone. The memorandum does not

address how SVE would be applied in a uniform manner hasewide if SVE

remedial actions are performed independently in hot spots.

It seems that the most appropriate way to deal with contamination at McAFB

would be to devise an overall plan for addressing the entire contaminant

problem (in all media), then to subdivide the problem into manageable units.

The overall plan should also address how these units will be managed from a

basewide prospective to timely completion. Ideally, detailed breakout of the
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steps should be agreed to by aH parties before work starts (see General

Comment 4, p. 1).

Response:

McClellan is currently developing a strategy for implementation of soil vapor

extraction (SVE) at full scale. Integration of the SVE removal actions is part of

the proposed strategy. See Response to Comment 4.

SPECIFIC COMMENTS

lo p. G-3

Third paragraph, last sentence. The text states that Figure G-1 shows the

locations of the sites selected for SVE remediation at McAFB. It would aid the

reader if these locations were highlighted on the figure. Please revise the figure

as appropriate.

Response:

The figure has been modified appropriatly.

Appendix J (Technical Memorandum J)- Groundwater Model Development

SPECIFIC COMMENTS

1. p. J-2

Site Conceptual Model. This section is woefully lacking in site specific details.

The conceptual model does not even describe the type of aquifer system

modeled! The conceptual model should contain all known details of the site

specific and regional hydrogcology. The appropriate data sets should be

presented. The initial conditions must be presented.

Response:

The revised Appendix J provides expanded documentation about the con-

struction of the groundwater model and how the conceptual model was

integrated into the numerical model. It is not clear what "initial conditions" are

requested. Initial head values are irrelevant, as this is a steady-state model

which, by definition, does not require a set of initial heads.

L p.J.3

First full paragraph, second sentence. The text states that the net recharge rate

applied to the top of Monitoring Zone A is 2.5 inches per year. Please provide

a reference or explanation for how the recharge rate was determined. The
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recharge should not be applied as an annual phenomenon, but monthly since

this most accurately represents the recharge (assume to be from precipitation,
must be specific).

Response:

As is clearly stated in Appendix J, the analysis performed here is a steady-state

analysis. Precipitation recharge cannot be entered on a monthly basis in a

steady-state simulation. We feel that a steady-state analysis is appropriate for

the current modeling activities because the objective is to evaluate the long-term

effectiveness of groundwater extraction systems at containing contaminated

groundwater.

2. p. J-3

Last paragraph. The text introduces MicroFem as the computer program

selected for groundwater flow modeling, but does not adequately present a

rationale for implementing this program at McAFB. Other computer programs

that also meet the stated selection criteria ("capable of simulating transient and

steady-state flow in combinations of confined, unconfined, and semiconfined

aquifers with a variety if boundary conditions") are publicly available and well

documented. Please provide in the revised report a discussion of how

MicroFem was selected, with rationale for why this program is applicable to

McAFB groundwater flow. Also, provide references as to how it is well

documented. Who considers it to be highly reliable?

Response:

A more complete description of the rationale for selecting MicroFem for use at

McClellan AFB, the capabilities of the model, its availability, and information

supporting model verification are included in Appendix J of the revised RI/FS

Report.

3. p. J-4

First paragraph, second sentence. The text indicates that the computer model

was constructed as four-layers, but does not present the vertical dimensions of

th_e:Jayers. Please add a brief statement to the text that presents the depths or

thicknesses of the model layers and compare them to the conceptual model as

presented in Subsection 2.2.1, Depositional Environment, p. 2-4.

Response:

The requested information on model layering will be provided in the revised

Appendix J.
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4. p. J-4

Second paragraph. The text very briefly introduces the boundary conditions

used in the computer model. The text states observed water levels were

specified for initial conditions along the lateral boundaries, but does not

indicate the type of lateral boundary conditions. Please indicate the type of

lateral boundary conditions used in this model (e.g., constant head, no-flow).

Response:

The assumed boundary conditions will be more fully described in the revised

Appendix J.

5. p. J-4

Site-Specific Aquifer Properties. Aquifer properties used must be presented.

Were interpolated values for transmissivity checked against site data?

Response:

The aquifer transmissivities used in the model were identical to those presented

in the conceptual model for the site (Figures 4-7 through 4-9). The trans-

missivity values estimated from aquifer tests performed at the site were

contoured, digitized, and input directly into the model. The interpolated

transmissivity values assigned to each of the model nodes was checked by

contouring the final transmissivity field and comparing these results to the

figures presented in Chapter 4. A more complete description of the model

construction methodology is the included in the revised Appendix J. The

transmissivity distribution of the regional aquifer was obtained directly from the

calibrated Papadopulos model referenced in the RI/FS Report.

6. p. J-6

First paragraph. The text references a groundwater flow model developed by

S.S. Papadopulos for McAFB in 1987; however, the final PGOURI Report

(Radian 1992) cites the Papadolupos report date as May 1986. Please revise the

apparent discrepancy, if appropriate.

Response:

The complete reference for the Papadopulos model is: Installation Restoration

Program Phase II Confirmation/Quantification, Stage 2-3, Subregional

Groundwater Flow Modeling, McClellan AFB, California. Final Report. August

1987. The report was submitted by Radian but the preface states that the

modeling was performed by Papadopulos and Associates under subcontract.
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7. p. J-8

Second full paragraph. The text states that calibrated computer model

simulated heads within 2 feet of the measured heads in Monitoring Zones A, B,

and C in the PGOURI report, but does not present data or graphics which

illustrate the calibrated state of the model. Please provide graphics or other

preferred method in the revised report which demonstrate the calibration state

of the model. Additionally, please provide input files used in the final
calibration model run.

Response:

The calibration of the model was evaluated by comparing simulated to actual

water levels in groundwater monitoring wells at the Base. The revised Appendix

J will provide additional information describing the calibration of the

groundwater model

8. p. J-8

Last paragraph. The text indicates that model layer transmissivities and

vertical conductances between the layers have the greatest uncertainty compared

to other model parameters. A sensitivity analysis was therefore performed to

test the impact of varying these model parameters. The results of the

sensitivity analysis indicated that the model was not overly sensitive to layer

transmissivities or leakances. The report does not state whether other model

parameters (e.g., layer thicknesses) were tested since the model was not

sensitive to those parameters with the greatest uncertainty. Please state in the

revised report what other model parameters (if any) were tested during the

sensitivity analysis.

Response:

More detail will be provided in the revised Appendix J for the sensitivity

analyses performed on the groundwater model.

9. p. J-13

First paragraph, last bullet. The bullet indicates one of the constraints on the

extraction system alternatives was to include enough extraction wells so that the

travel time between the majority of the target volume and the extraction wells

would not exceed lS years. It is unclear why this constraint was placed on the

extraction system, since a large number of extraction wells is needed for

success. It is also puzzling why 15 years was used since it has been previously

stated in the report that aquifer cleanup could potentially take hundreds of

years.
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One other approach to plume containment could involve perimeter extraction

(and/or injection) to arrest contaminant migration. Hot spot extraction and

treatment would also occur. Treatment of contaminated groundwater utilizing

a minimum number of wells would be an integral constraint on this system. A

slower rate of contaminant plume shrinkage would result from this scenario but

the cost-benefit comparison should be made available to the decision makers.

Please provide rationale in the revised report for using the 15 year travel time

constraint on the extraction alternatives. Additionally, it has been intimated at

several agency meetings that the purpose of this system is only to arrest the

flow of contaminated groundwater and other options will be explored for hot

spot removal.

Response:

Additional simulations were performed to investigate the option of including

fewer extraction wells in a given groundwater containment option and accepting

longer travel times for contamination to reach a particular extraction well. The

results of these simulations performed on the risk target volume suggest that,

with such a sparse well arrangement, the extraction network is unable to

overcome the downward hydraulic gradient that exists in areas between the

extraction wells, and contamination migrates downward into lower strata. Since

many areas of the Base A-zone contamination overlie uncontaminated portions

of the B and C monitoring zones, this extraction network was considered

unacceptable.

10. p. J-14

Second paragraph. The paragraph introduces ten extraction alternatives that

were evaluated using the groundwater flow model. It should be noted that, not

counting the no-action alternative, only three significantly different extraction
alternatives are listed in the text:

Containment

Containment with treated groundwater reinjection surrounding contamination

hot spots.

Containment with reinjection of treated groundwater into the regional aquifer

through an injection well located northwest of the runway.

The remaining seven alternatives listed are variations of these and are only

dependent on the size of the target volume.

Response:

We agree that three main extraction alternatives were evaluated under various

target volume assumptions.
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11. p. J-17

First paragraph, fourth sentence. The text cites Table J-1 as summarizing those

extraction wells predicted to contain contaminated groundwater. It appears that

Table J-2 is the proper citation. Please revise the text accordingly.

Response:

The draft report contained an erroneous table reference regarding Table J-2.
This has been corrected in the Draft Final version.

12. p. J-17

Second paragraph, last sentence. The text introduces several figures (Figures

J-13 through J-15) that present predicted pathlines for the basic containment

alternative, combined with reinjection end use of all treated groundwater into

the regional aquifer. It is difficult for the reader to determine the location of

the reinjection well on the figures. Please revise the figures in this appendix to

clearly depict the location of the regional aquifer reinjection well.

Response:

The location of the re-injection well will be added to the appropriate Appendix

J figures.

13. p. J-50

Third paragraph, first sentence. The term "delivery" well first appears in this
sentence without a clear definition. It is assumed that this is an alternate term

for injection well. Please revise the text to clarify the definition of "delivery"
well.

Response:

The term "delivery well" refers to a groundwater re-injection well. The term

"recovery well" refers to a groundwater extraction well. The terms delivery and

recovery have been removed from the revised Appendix J and replaced with the

more familiar terms injection and extraction.

14. p. J-S0

Last paragraph. The text states that variation of transmissivity caused by the

variation in saturated thickness was not accounted for in the modeling effort.

Please amend the text to explain why this potentially significant effect was not

simulated. For completeness, also discuss in the revised text the potential

problems associated with not accounting for the transmissivity variation.
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Response:

The report misstated that the model analysis did not account for the reduction

in transmissivity resulting from a decrease in aquifer saturated thickness. The

MicroFem model does account for this reduction in transmissivity.

Appendix N

GENERAL COMMENTS

It appears that a large percentage (approximately 40%) of the data from

pumping wells (see Figure N-2) within the model boundaries (see Figure J-l)

was not used in the model simulations. What are the potential effects of this

unaccounted-for pumpage on the model? Please address this issue in the

revised report.

Response:

(need input from pete lawson)

Appendix O- Summary of McClellan AFB Well Abandonment Program

Appendix O, Summary of McClellan AFB Well Abandonment Program, is a previously

prepared document as part of the ongoing Basewide well abandonment program and

was included in the RI/FS report for completeness of the document. The document

has been previously submitted to the Agencies. McClellan's well abandonment efforts

are ongoing and a new summary report has been prepared which brings the program

up to date. Additional well abandonment activities are planned, and the comments

received from EPA will be incorporated into future efforts and well abandonment

reports. Responses to each comment on Appendix O are not appropriate because the

document was previously submitted to the Agencies. The Air Force will accommodate

the reviewers comments in future well abandonment work and reports.
GENERAL COMMENTS

1, All documents submitted to EPA for review must be complete and include all

associated appendices. The document included in this appendix does not

include any of its appendices and, therefore, could not be adequately reviewed.

Response:

The subject document was previously submitted to EPA in complete form.

2, Figures included in the report depicting grouting operations do not include the

size of the perforations installed prior to grout installation. Also, "grouting

operations" figures for McAFB Wells 1, 2, 12, and 27 show existing perforations

as being installed with the Mills tool. No information regarding what sources
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of information were utilized to obtain this information, including the

perforation size, was referenced in the report.

Response:

See general response to Appendix O comments above.

. A complete description, including figures, of the "downhole squeeze" method of

grout installation and subsequent pressurization to induce grout migration

through well screens and perforations should be included in the report. The

report describes portions of the process, and associated equipment used in the

process, throughout its text without providing a detailed narrative of the

procedure. This information may have been included in the Well Closure

Methods and Procedures plan, however as noted above (General Comment 1),

the "plan" was not included for review with this appendix.

Response:

See general response to Appendix O comments above.

4, Volumes of cement per foot of rise for assumed porosity percentages were

developed for each well. It is not stated how these volume estimates were used.

Were historic geologic and/or geophysical data used to estimate formation

porosity, or were the ranges presented based on possible porosities of filter pack
material?

Response:

See general response to Appendix O comments above.

, Considering the problems encountered during attempts to abandon the wells

included in this report, each initial closed circuit video survey should have been

accompanied by a well diameter caliper survey. Caliper surveys would have

identified any changes in hole diameters, and potentially identified major

breaks or separations in casing/screen material.

Response:

See general response to Appendix O comments above.

. During instances where less cement than calculated was used, what assurances

are there that the gravel pack was sufficiently invaded by cement?

Response:

See general response to Appendix O comments above.
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p. 1

Fifth paragraph, second sentence. What efforts or measures were conducted to

located McAFB Wells 3, 6, 16, and 19? If these wells were considered potential

conduits for contaminants, why has the effort to locate them been apparently
abandoned?

Response:

See general response to Appendix O comments above.

2. p. 9

Third full paragraph, third sentence. How is the "external pressure" developed

and applied downhole?

Response:

See general response to Appendix O comments above.

3. p. 10

Second paragraph. What source was used to determine the specific well

construction data included in this paragraph?

Response:

See general response to Appendix O comments above.

4. p. 10

Third paragraph. What method was used to install the perforations, and what

size and configuration of perforations were installed (e.g., number of vertical

rows and perforations per foot per row)?

Response:

See general response to Appendix 0 comments above.

5. p. 13

Figure 4. No size, configuration, or amount is shown on the figure for the Mills

Knife Perforations. Please provide this information.
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Response:

See general response to Appendix O comments above.

6. p. 15

Third paragraph, second sentence. It should be noted that the Well Drillers

Report is a California Department of Water Resources document (DWR Form

188) and that the completion interval (screened or perforated area) of a well is

included on the 188 form. This information should be presented in this

paragraph. Please edit this paragraph.

Response:

See general response to Appendix O comments above.

7. p. 18

Figure 6. No size, configuration, or amount is shown on the figure for the new

Mills Knife Perforations. Please provide this information. How was it

determined that the existing perforations were installed with the Mills Knife

tool? What is the size, configuration, and amount of the existing perforations?

Response:

See general response to Appendix O comments above.

8. p. 19

Third full paragraph, fourth sentence. The sentence is awkward and confusing.

Please edit for clarity.

Response:

See general response to Appendix O comments above.

9. p. 19

Fourth full paragraph, second sentence. The sentence poses the possibility that

perforating operations may or may not have been completed. This is not

supported by the text which indicates that all wells included in the

abandonment operation received perforations. Please edit this sentence to

conform with the text or state the criteria used in perforating the casing.

Response:

See general response to Appendix O comments above.
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10. p. 20

Second full paragraph. The comments included in this paragraph belong at the

end of this report. Please make the appropriate changes.

Response:

See general response to Appendix O comments above.

11. p. 20

Third full paragraph. What source was used to determine the specific well

construction data included in this paragraph?

Response:

See general response to Appendix O comments above.

12. p. 21

Figure 7. The figure does not include a legend.

revised report.

Response:

Please provide one in the

See general response to Appendix O comments above.

13. p. 23

Figure 8. No size, configuration, or amount is shown on the figure for the new

Mills Knife Perforations. Please provide this information. How was it

determined that the existing perforations were installed with the Mills Knife

tool? What is the size, configuration, and amount of the existing perforations?

Response:

See general response to Appendix O comments above.

14. p. 24

Fifth full paragraph, eighth sentence. Why was the borehole diameter assumed
to be 24 inches?

Response:

See general response to Appendix O comments above.
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15. p. 27

Figure 10. No size, configuration, or amount is shown on the figure for the new

Mills Knife Perforations. Please provide this information. How was it

determined that the existing perforations were installed with the Mills Knife

tool? What is the size, configuration, and amount of the existing perforations?

Response:

See general response to Appendix 0 comments above.

16. p. 28

Second full paragraph, sixth and seventh sentences. What head pressures were

developed by the column of water in the well, and what criteria were used to

judge if the "goals for grout placement" were achieved?

Response:

See general response to Appendix O comments above.

17. p. 29

Sixth paragraph, fourth sentence. Again, the size, configuration and amount of

perforations installed should be included.

Response:

See general response to Appendix O comments above.

18. p. 31

Second full paragraph. What source was used to determine the specific well

construction data included in this paragraph?

Response:

See general response to Appendix O comments above.

19. p. 31

Third full paragraph. The process described in the paragraph fails to note how

the grout was introduced into the well. It is assumed that tremie pipe was

used. Please edit this paragraph to include this information.
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See general response to Appendix O comments above.

20. p. 34

Figure 12. No size, configuration, or amount is shown on the figure for the new

Mills Knife Perforations. Please provide this informatioB., How was it

determined that the existing perforations were installed with the Mills Knife

tool? What is the size, configuration, and amount of the existing .perforations?

Response:

See general response to Appendix O comments above.

21. p. 35

Second paragraph, fourth sentence. The sentence should be edited to add the

components and mixture ratio of a seven-sack sand cement mixture (seven

sacks of cement to 1,316 pounds of sand to between 6 and 8 gallons of water per

cubic yard).

Response:

See general response to Appendix O comments above.

22. p. 36

First paragraph, first sentence. Information presented in Table 2-6 of the

RI/FS identifies this well as possibly being located at the corner of Whitney and
Eastern Avenues.

Response:

See general response to Appendix O comments above.

23. p. 36

Second paragraph, third sentence. Information presented in Table 2-6 of the

RI/FS identifies this well as being recently located near BW-7, please address

the inconsistencies in Table 2-6, this comment, and the previous comment.

Response:

See general response to Appendix O comments above.
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24. p. 38

Second paragraph. Data gathered during research should also include the type

and size of screen slots, or perforations, and the casing and screen construction

material used. Also, during research gathering activities at the California

Department of Water Resources (DWR), efforts should be made to find any

existing geophysical data which may have been submitted with each individual

188 Well Driller Report.

Response:

See general response to Appendix O comments above.

Appendix P-Budget Estimate/Technical Proposal for Horizonal Extraction Wells at
McClellan Air Force Base

GENERAL COMMENTS

I* What is the purpose of enclosing this proposal? This proposal was obviously

generated based on specific well design criteria at McAFB. Where is the

prospective application of this drilling and well construction technique proposed
to be used?

Response:

The horizontal well proposal was developed to obtain costs and schedules for

application of horizontal drilling at McClellan AFB. The prospective appli-

cations include the OU A areas with lower permeabilties and small saturated

thickness, as well as air sparging or containment of the hot spots and other

vadose zone applications.
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RESPONSE TO COMMENTS  HIII

SUBJECT:

PROJECT:

DATE:

Review of the Draft Base-Wide Groundwater Operable Unit RI/FS

Report for McClellan AFB dated November 1993.

SWE28722.66.FS

March 28, 1994

Daniel Stralka, Ph.D

United States Environmental Protection Agency

SPECIFIC COMMENTS

1. Section 3.2.2, page 3-6, second paragraph.

Where is mapping of the risk volumes corresponding to the three risk isopleths?

Response:

The risk volumes were presented in the conceptual model, which is the chapter

folloxving the risk assessment. These risk volume figures now have been added

to Appendix B, which contains the detailed presentation of the risk assessment.

2. Section 3.3.3, page 3.9, first paragraph.

The elimination of SVOCs as a class is not warranted and should be evaluated

further.

Response:

This text has been revised to state that risks from semivolatile organic com-

pounds (SVOCs) were not incorporated into the risk contours. The SVOCs

were included as contaminants of potential concern (COPCs), and health risks

were estimated for these contaminants in groundwater. Further discussion of

health risks associated with SVOCs in groundwater is presented on page B-42 in

Appendix B. Further revision of the text in response to this comment is not

foreseen to be required.
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3. Section 3.3.3, page 3-9, third paragraph.

The suggestion that vadose zone contamination presents an increasing hazard to

ground water in OU A should be put into context of where this information will
he addressed.

Response:

This information has generally been addressed in the Groundwater Operable

Unit Remedial Investigation/Feasibility Study (GWOU RI/FS) through the

development of a target volume for remedial action that includes groundwater

underlying OU A. Chapter 1 of the GWOU RI/FS provides a discussion of how

the RI/FS will result in an Interim Record of Decision (Interim ROD), with

contaminant sources to groundwater to be addressed elsewhere, such as in the
Vadose Zone FS and Interim ROD for the Vadose Zone. Further revision of

the text in response to this comment is not foreseen to be required.

4. Figure 3-4, page 3-11.

Define the groundwater zones in descriptive terms including depth.

Response:

Descriptive terms have been added to this figure, as requested. Description of

the different monitoring zones, along with cross-section figures have been pre-

sented in the hydrogeology section of a new site description chapter for the

RI/FS report.

5. Tech Memo B, page B-5, Data Sources.

It is not clear all the data or specific time increments were used in the risk

assessment calculations. Please clarify.

Response:

The 29 time increments used to group groundwater data for risk assessment

calculations are presented in Attachment B-l, "Monitoring Well History." The

time series of increased lifetime cancer risk (ILCR) in each well, presented in

Attachment B-4, documents the temporal range of data considered in the risk
assessment calculations.

6. Page B-11, Water Uses.

Are the results of the off-base municipal sampling results incorporated into the

overall calculations of risk and/or the extent of contamination?
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Response:

Offbase municipal sampling data are not incorporated into the Groundwater

Sampling and Analysis Program (GSAP), hence they were not incorporated into

the risk calculations. Offbase monitoring wells, that cover the areas where

offbase municipal sampling was performed, are included in the calculations of
risk and evaluation of the extent of contamination. ".

7. Page B-13, Data Evaluation, Second Bullet.

It is not clear in the data presentation that the results were grouped by time

period except in the well time courses. How was this done for the risk
calculations?

Response:

Discussion of how the data were grouped is discussed on page B-26, first

paragraph. For purposes of evaluating trends in health risks over time, a time

scale of 29 intervals, ranging from 2 to 5 months, was superimposed over the

volatile organic compound (VOC) sampling event history. The width of the

intervals was chosen to place sampling events into different time intervals for

the largest number of monitoring wells. The event in which the highest concen-

trations of each parameter were reported was used in the risk assessment for

cases where two sampling events from a single well fell into the same time
interval.

8. Page B-13, COPC.

A risk based screen of the metals concentration should be presented to
demonstrate the lack of risk.

Response:

It is the intent of the RI/FS to compare concentrations of metals in groundwater

with background as an initial basis for identifying metals as COPCs. However,

background concentration data for metals in groundwater is a data gap in the

RI/FS that prevents further evaluation of metals as COPCs. Further evaluation

of metals in the risk assessment will be performed following collection of back-

ground metals data.

9. Tables B-3 thru B-S, Summary Statistics.

For ranges of detection the lower limit should the range of detection limits or if

the information is lacking then left blank.
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Response:

These tables have been revised as requested. In cases where the lower limit of

the range of detection limits was not available in the GSAP, in these tables the
value was left blank.

10. Page B-42, COPC, second paragraph.

The elimination of SVOCs is not appropriate for the sample-specific risk

methodology. If a chemical detected presented a low risk it will fall out in the

presentation of the total risk map. The current presentation looses the spatial

component of the data.

Response:

Elevated risks (i.e., risks greater than 10 .6) associated with SVOCs are present in

a relatively limited number of samples. Not including these samples within the

calculation of risk contours is not likely to perceptibly change the distribution of

risks in groundwater. Any loss in spatial presentation of risk will be relatively

minor, and would not change the use of the risk contours in the development of

areas for remedial action. Further revision of the text in response to this com-

ment is not foreseen to be required.

11. Figure B-9, page B-48.

The scatter plots do not support the conclusion that only cancer endpoints

should be addressed. All risks for the sample need to be presented such that a

complete assessment cane be easily presented in the base-wide documents with

a minimum of recalculation. This line of reasoning should be deleted.

Response:

This figure and the associated text have been deleted from Appendix B.
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TECHNICAL MEMORANDUM A CI IS HILL

PREPARED FOR:

PREPARED BY:

COPIES:

DATE:

SUBJECT:

PROJECT:

McClellan Air Force Base

Jeff Obert/CH2M HILL/CVO

George Combes/CH2M HILL/BOS

Starr Dehn/CH2M HILL/SAC

John Lucero/CH2M HILL/RDD

March 23, 1994

Groundwater Treatment Plant Evaluation

SAC28722.66.TP

Introduction

This memorandum presents an evaluation of the existing groundwater treatment plant '

(GWTP) at McClellan Air Force Base (AFB). Since CH2M HILL is currently devel-

oping the basewide groundwater Operable Unit (OU) Feasibility Study (FS), the main

purpose of this document is to develop estimates of capital and operations and

maintenance (O&M) costs for future flow scenarios. These estimates can then be

used to compare other treatment options for future groundwater treatment. As a

secondary purpose, this memorandum addresses plant modifications (both equipment

and operation) that may be implemented for the existing plant throughput and treat-

ment requirements.

At the time of the writing of this document, preliminary estimates of groundwater

flows and concentrations have been developed for the site-wide groundwater OU FS.

These flows and concentrations are preliminary in that additional work is currently

underway that will refine the estimates. Although there is a level of uncertainty in

these estimates, they are the best available at this time. In addition, these estimates

are the basis for preliminary sizing and cost estimates of other standard and

innovative treatment technologies being considered for future water treatment.

The primary purpose of this document is to allow a comparison of alternatives for

future groundwater treatment that integrate the existing GWTP. Accordingly, the

available flow and concentration estimates are used to develop capital and O&M

costs for three scenarios in the following sections of this document. As part of the

FS, similar estimates on other technologies such as advanced oxidation, grass-roots air

stripping facilities, and innovative ex situ and in situ technologies are also being devel-

oped at this time. The FS effort will use these estimates on other technologies, as

well as the information developed in this memorandum, to assemble alternatives for

comparison.
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The level of accuracy of the cost estimates developed in this memorandum will be

order of magnitude approximately +50 to -30 percent. This level is consistent with

that of other technologies and is adequate in developing treatment alternatives that

integrate the GWTP for comparison in the FS.

Treatment Plant

Background

Several plumes of groundwater contaminated with various volatile organic compounds

(VOCs) have been identified at McClellan AFB. In 1985, a groundwater extraction

and treatment system was designed to treat a portion of the extracted groundwater.

The technologies considered for the treatment plant included air stripping with offgas

treatment using either vapor-phase activated carbon or thermal incineration. No

catalysts suitable for chlorinated vapors were available at that time; thus, catalytic

oxidation was not considered. The presence of vinyl chloride, methylene chloride,

acetone, and methyl ethyl ketone in the groundwater steered the design to warm-

water air stripping with thermal incineration offgas treatment. Liquid-phase activated

carbon and activated sludge were included to remove phenol and ketones from the

air stripper effluent.

Flow Rate, VOC Concentration

The initial estimated extraction flow rate was 1,000 gallons per minute (gpm); this

formed the design basis for the plant. When the groundwater extraction system and

GWTP went online, lower flows were experienced. Recent flows have averaged

approximately 125 gpm. This is below the minimum required air stripper flow rate of

250 gpm; thus, about 125 gpm have been recycled through the plant since it began

operation. The air flow rate was reduced to about 1,200 cubic feet per minute (cfm)

to maintain good VOC removal in the air stripping system while reducing the energy

cost of combustion. Figure 1 shows recent reported data on the GWTP flow rate.

The VOC concentration in the extracted groundwater feeding the plant has dropped

since the plant was brought online. Figure 2 shows the concentration of VOCs over

the last 6 years. Extracted VOC concentration has dropped from a high of approx-

imately 60 parts per million (ppm) or milligrams per liter (mg/L) in 1987 to the

current level of approximately 1 ppm.

Historical data on this chart were provided by the United States Air Force (USAF).

Current data points were developed from analytical results presented in "Quality

Control Review of Groundwater Treatment Plant Data" for May 1992 to the present.

This report is submitted monthly by the USAF to the California Regional Water

Quality Control Board (RWQCB).
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Regulatory Constraints

Air-Related Requirements

It has not been determined at this time if the proposed modifications would result in

emission changes of sufficient magnitude to trigger regulatory requirements as a

"major" modification. A major modification is defined as "modification to a major

stationary source which results in an increase in the potential to emit greater than:

25 tons per year of nitrogen oxides, 25 tons per year of reactive organic compounds,

100 tons per year of carbon monoxide, or 15 tons per year of PM10 aggregated with

all other increases in potential to emit over the period of five consecutive years

before the application for modification, and including the calendar year'-gf the most

recent application." This applicable or relevant and appropriate requirements

(ARARs) analysis has been prepared with the worst case assumption that'the pro-

posed changes will meet the regulatory definition of a "major" modification, although
this likely is not the case. Groundwater treatment rates would increase, but the

concentrations of contaminants in the water to be treated are significantly less than

those concentrations considered in the original "permitting" analysis of the facility.

The stack flow rate for the existing thermal treatment system is not expected to

increase; and the exhaust gas concentrations are not expected to increase from

concentrations originally evaluated for the facility. For these reasons, significant

emission changes are not expected to result from the proposed modifications.

If the modifications are not deemed "major" based on further study, many of the

ARARs described in the following will not be applicable.

ARARs are site specific and are typically grouped into three categories:

Ambient or chemical-specific

Performance-, design-, or other-action-specific

Location-specific

Ambient Air Quality Standards and.New Source Review

Both the national (federal) and California governments have established ambient air

quality standards (NAAQS and CAAQS, respectively) for a number of air pollutants,

referred to as criteria pollutants. The criteria pollutants include:

• Carbon monoxide (CO)

• Lead

• Oxides of nitrogen (NO 0 as nitrogen dioxide (NOz)

Ozone (Reactive organic gases [ROG] and NO x are precursors to ozone
formation)
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Particulate matter less than 10 microns in aerodynamic diameter

(PMIO)

• Sulfur dioxide (S02)

These standards would be considered ambient or chemical-specific ARARs.

A project cannot cause or contribute to an exceedance of the applicable NAAQS or

CAAQS. To insure this, new or modified sources of air pollutants are required to

comply with new source review (NSR) regulations. Sources other than remedial

actions are required to obtain an authority to construct (ATC) permit and a permit to

operate (PTO). NSR regulations are promulgated and permits are issued by the local

air pollution control districts in California. In the case of McClellan AFB, the local

regulatory agency is the Sacramento Metropolitan Air Quality Management District

(SMAQMD).

SMAQMD has proposed new NSR rules (Rule 202). These rules require that pro-

posed emissions units or modifications with a potential to emit ROG, NOx, or CO

must provide offsets for the affected pollutant. Offsets for PM10 and SO 2 must be

provided only if cumulative emission changes exceed 80 pounds per day (lb/day) for

PM10 or 150 lb/day for SO x. Appficants are also required to apply Best Available

Control Technology (BACT) to any new emissions unit or modification of an existing

unit that has the potential to emit ROG, NOx, SO2, PM10, or CO. BACT require-

ments may be considered performance-, design-, or other-action-specific ARARs.

Other ARARs were identified by SMAQMD for the soil vapor extraction (SVE) Pilot

System at McClellan AFB in a January 7, 1992, letter from Jorge DeGuzman to Mark

Malinowski, Department of Toxic Substances Control. These ARARS would also be

applicable to a major modification of the GWTP operations, and include the

following:

SMAQMD Rule 401 - Ringelmann Chart: No person shall discharge

into the atmosphere from any single source of emissions whatsoever any

air contaminant, other than uncombined water vapor, for a period or

periods aggregating more than three minutes in any one hour which

exceeds 20 percent in opacity or a No. 1 on the Ringelmann Chart, as

published by the United States Bureau of Mines.

SMAQMD Rule 402 - Nuisance: The project should not create a

public nuisance. This includes a nonacceptable health risk. Risk

assessment must be conducted using SMAQMD's "Permit Procedure

Regarding Criteria for Calculating an Excess Cancer Risk to the Public

Who May be Exposed to Carcinogenic Air Contaminants from a New/

Modified Toxic Air Emission Source," September 9, 1991.
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SMAQMD Rule 403 - Fugitive Dust: All reasonable precautions should

be taken not to cause or allow the emissions of fugitive dust from being

airborne beyond the property line from which the emission originates.

New Source Performance Standards

The federal Environmental Protection Agency'.(EPA) establishes standards of

performance for new sources (NSPS). These standards reflect the degree of emission

limitation and the percentage reduction achievable through the application of the best

technological system of continuous emission reduction that EPA determines is

adequately demonstrated for each particular source category. EPA must consider the

cost of achieving emission reductions and energy requirements when drafting NSPS.

NSPS are not applicable to any of the new equipment proposed at the GWTP, and

the only NSPS source category that might be considered applicable to the existing

thermal fume incinerator is Subpart E of 40 Code of Federal Regulations (CFR),

Part 60. These standards are only applicable to incinerators with charging rates

greater than 50 tons per day. The existing fume incinerator is not expected to exceed

a charging rate of approximately 2.0 lb/day, far less than that regulated by the
incinerator NSPS.

RCRA Requirements

Resource Conservation and Recovery Act of 1976 (RCRA) requirements do not

apply to the fume incinerator, as the contaminants combusted do not meet the RCRA

definition of solid waste (40 CFR, Part 261.20, Subpart C, Appendix I).

Requirements for Noncriteria Pollutants- Toxic Air Contaminants

In addition to the criteria pollutants discussed above, there has been increasing

concern about toxic air contaminants (TACs) in recent years. TACs include airborne

inorganic and organic compounds that can have both short-term (acute) and long-

term (carcinogenic, chronic, and mutagenic) effects on human health. Vinyl chloride

is one of the TACs potentially emitted from the GWTP. Chlorinated solvents such as

trichloroethylene and methylene chloride are others.

Prior to the 1990 amendments to the Clean Air Act, the EPA conducted a program

to establish National Emission Standards for Hazardous Air Pollutants (NESHAPs).

NESHAPs were established for benzene, vinyl chloride, radionuclides, mercury, asbes-

tos, beryllium, inorganic arsenic, radon 222, and coke oven emissions. The 1990

Clean Air Act amendments require EPA to set standards for categories and

subcategories of sources that emit hazardous air pollutants, rather than for the

pollutants themselves. The deadline for the first set of EPA standards is November

1994. NESHAPs set before 1991 will remain applicable.
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Under Assembly Bill (AB) 1807, California has a program for identifying and
developing emissions control and reduction methods for TACs. The California Air

Resources Board (ARB) has identified 15 compounds as TACs; these are dioxins/

furans, ethylene dibromide, ethylene dichloride, benzene, hexavalent chromium,

cadmium, asbestos, vinyl chloride, chloroform, trichloroethylene, methylene chloride,

inorganic arsenic, ethylene oxide, carbon tetrachloride, and formaldehyde. Other

compounds are being studied for possible identification as TACs. Control measures

for TACs are being developed by the ARB. None of the control measures developed

to date for the identified TACs are applicable to the proposed GWTP modifications,
the existing thermal oxidizer, or their emissions.

In addition to AB 1807, California has implemented AB 2588, the Air Toxics "Hot

Spots" Information and Assessment Act of 1987. Under AB 2588, industrial and

municipal facilities must inventory and report emissions of listed toxic substances.

High priority facilities must conduct risk assessments. McClellan AFB has prepared

and submitted a health risk assessment based on 1989 facility-wide emissions, includ-

ing the GWTP. Follow-on legislation requires pollution control planning and imple-
mentation for sources with risks greater than 10 theoretical excess lifetime cancer

cases per million individuals, but McClellan's estimated risks were below this level.

SMAQMD's a "Permit Procedure Regarding Criteria for Calculating an Excess

Cancer Risk to the Public Who May be Exposed to Carcinogenic Air Contaminants

from a New/Modified Toxic Air Emission Source," (September 9, 1991), requires

screening and potentially refined risk assessment of human health effects associated

with exposure to TACs from new or modified sources. Both residential and work-

place exposures must be evaluated. Cancer risks are considered acceptable if risks do

not exceed one theoretical excess lifetime cancer case per million individuals. If the

applicant applies Toxic Best Available Control Technology (TBACT), risks are

acceptable if they do not exceed 10 theoretical excess lifetime cancer cases per mil-
lion individuals.

The existing GWTP has previously conducted a risk assessment and demonstrated

acceptable risks. If modifications to the facility operations or equipment are
proposed, the previous risk assessment will need to be modified and the results

compared to acceptable levels, as mentioned previously in the discussion of
SMAQMD Rule 402--Nuisance.

The original conditions for construction for the GWTP are listed in Appendix A.

This list was issued by the County of Sacramento Air Pollution Control District

(CSAPCD) (now SMAQMD). The list states frequency for air sampling and analyses,

specific operating conditions, and documentation required by the CSAPCD's control

officer for start-up and operation.
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Water-Related Requirements

The RWQCB National Pollutant Discharge Elimination System (NPDES) require-

ments for waste discharge from the GWTP are listed in Appendix A. This list

presents the operating conditions of the plant, frequency of sampling for a list of

specified constituents, and effluent limitations on discharge into Magpie Creek and

into receiving water or watercourses.

The primary treatment requirements of the NPDES permit are that the plant remove

acetone, methyl ethyl ketone, and methyl isohutyl ketone to less than 1 mg/L, and all

other VOCs to less than the detection limits for the EPA Method 500 series, or

0.1/zg/L. -..-

Equipment

Original Design

The GWTP has been significantly modified since it was initially installed. This section

will describe the initial design, and the next section will discuss the modifications and

the current plant configuration.

There are two main streams in the GWTP, the groundwater and the air stream. The

following paragraphs describe how the groundwater and the air stream travel through

the process.

Figure 3 is a process schematic of the GWTP as originally designed.

Groundwater

Water is pumped from the wells into an influent tank, which provides mixing of

recycle flows and storage time for process upsets. The water is then pumped from

the influent tank through the primary water-water heat exchanger, recovering heat

from treated water from the air stripper.

After leaving the primary water-water heat exchanger, the groundwater travels

through the secondary water-water heat exchanger and the air-water heat exchanger,

and flows back through the other side of the secondary water-water heat exchanger.

This circular arrangement of the heat exchangers was developed to raise the water

temperature in the air-water heat exchanger to above the dew point of the hydro-

chloric acid in the combustor offgas and thus avoid corrosion in the air-water

exchanger.
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After the heat exchange loop, the water enters the top of the packed tower air

stripper at a temperature of about 125"F. The water contacts air in a counter-

current fashion to allow the VOCs to volatilize into the air phase. The tower is sized

to reduce the VOC concentration for the majority of compounds present to below

each compound's detection limit. The design of the tower is based on the initial

extracted groundwater concentration.

The stripper effluent, pumped through the primary water-water heat exchanger,

recovers its heat value and then flows to either the granular activated carbon (GAC)

vessels or the influent tank via the recycle line.

The GAC is required in order to remove phenol and if necessary SVOCs and a por-

tion of the metals. After the GAC, the water flows through an activated sludge

process to remove the ketones that were not completely removed earlier in the

treatment. The effÊuent from this system is then discharged to Magpie Creek.

The recycle line maintains a minimum water flow rate through the air stripper of

about 250 gpm. This minimum flow rate is required for proper water distribution

over the packing through the spray nozzles in the top of the tower.

A/r

Air is sent to the air stripper by a constant-speed high pressure blower. The flow rate

is controlled by manual adjustment of a bleed damper, which dumps a fraction of the

flow to the atmosphere. Air flows into the bottom of the air stripper and out the top

as air stripper offgas. As the air travels through the stripper, it absorbs VOCs,

ketones, water vapor, and heat from the water. Water droplets are removed with a

mist eliminator. Since the stripper offgas cannot be discharged directly to the

atmosphere because of regulatory requirements, a thermal incinerator is used to

oxidize the VOCs to carbon dioxide, water vapor, and hydrochloric acid.

The air stripper offgas flows through the air-air heat exchanger where it recovers heat

from the combustor offgas and passes to the combustor. In the combustor, natural

gas is burned to raise the air stripper offgas temperature to 1,800*F. The combustor

offgas then travels through the air-water heat exchanger, providing the heat that

elevates the groundwater temperature for air stripping. After passing through the air-

air heat exchanger, the combustor offgas flows to the bottom of the packed tower

caustic scrubber. The scrubber cools the combustor offgas to about 155°F and

converts the hydrochloric acid vapors to sodium chloride dissolved in water. The

sodium chloride is discharged through the scrubber blowdown where it is mixed with

the plant effluent prior to its discharge into Magpie Creek. The scrubber offgas is

discharged into the atmosphere.

Design Modifications

Over the history of the GWTP, numerous modifications have been performed. This

section describes only those major modifications that exist in the current plant

RDD10013615.WP5 (GW RIFFS) A-11 3/23/94
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configuration. During the early operation of the GWTP, it became apparent that

scaling was going to be a significant problem for the heat exchangers. This was due

to water hardness and elevated temperatures in the exchangers, which caused the

precipitation of calcium and magnesium salts on the heat exchange surfaces. The

decision was made to rearrange the heat exchangers as shown in Figure 4. This

arrangement allowed decreased flow rates, lower feed VOC concentrations, and

improved internal recycling, thereby decreasing the temperature of the water. The

maximum water temperature of the system decreased from 188°F to about 120°F.

However, the lower temperatures caused the gas-side exchanger surfaces to be more

susceptible to corrosion from acid gas condensation. It was reported that the original

carbon-steel air-water heat exchanger was replaced with an Inconel heat exchanger

after 3 years of operation. In addition, scale eventually fouled the original 5/8-inch-

diameter Pall Rings packing in the air stripper. This packing was replaced with

2-inch-diameter Tripacks. The original packing had been chosen because it has a

higher mass transfer coefficient than Tripacks. Tripacks were used as the replace-

ment media because they have a larger void space than the Pall Rings and should not

foul as quickly.

Figure 4 is a process schematic of the current configuration.

This configuration has been in use for all but a few months of the GWTP's opera-

tion. The plant has treated groundwater for more than 6 years and has met its

discharge limits. As shown in Figure 2, the groundwater concentration was very high

and variable for the first 2 years of operation, but has since become relatively low and

stable at about 1 mg/L. The activated sludge system has been deactivated and

removed because the ketone concentrations dropped to levels that could be treated

using the air stripping and GAC system alone. Recent operating data indicate that

VOC removal is occurring across the air stripping system for all compounds except

occasionally dibromochloromethane. This compound was not included in the design

basis of the stripper. It has not been detected in the plant effluent and is probably

adsorbed by the GAC system.

Operations and Maintenance (O&M)

Existing Plant Operations

The GWTP operates 24 hours per day, 365 days per year. It is equipped with full

spare backup air stripper feed pumps, GAC feed pumps, and blowers. In addition,

with the low flow rate of 250 gpm, the system also has a full spare GAC system and

three spare water-water heat exchangers. This equipment redundancy helps ensure

RDD10013615.WP5 (OW RI/FS) A- 12 323/94
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the continuous operation of the system. The system is shutdown for a few hours a

few times a year to descale the heat exchangers.

The GWTP is operated by a staff of six full-time employees and one part-time

secretary. The general staffing plan is to have at least one operator onsite at all

times. The remainder of the staff are onsite during the dayshift on weekdays. The

staff perform preventive maintenance on both the GWTP and the extraction well

system, record data, take water samples, generate reports, and meet with other

McClellan personnel.

The GWTP has several control loops to help maintain continuous satisfactory

operation of the treatment system and provide for safe shutdown of the facility. It is

designed for manual startup and establishment of the proper temperature profile in

all the equipment. Once the proper temperature profile has been reached, the

system can be placed in automatic mode. In this state, the following control loops
exist:

The system will automatically switch to backup pumps or blowers if the

lead equipment fails.

Failure of backup equipment will result in the automatic safe shutdown

of the treatment system, without operator intervention.

Loss of setpoint temperatures in the combustor, scrubber, or air

stripper will result in the automatic safe shutdown of the system,

without operator intervention.

Shutdown of the system will cause the closure of valves on the discharge

to minimize the discharge of possibly undertreated groundwater.

Shutdown of the system will cause the closure of a float-actuated valve

on the plant influent to prevent the possible spillage of contaminated

groundwater.

Critical alarms and shutdown signals will activate an auto dialer system

to contact the appropriate staff offsite in the unlikely event that there

are no staff onsite during a system failure.

Existing Plant O&M Costs

Cost data was assembled based on actual 1992 data provided by the USAF.
Table A-1 summarizes these 1992 costs.

RDD1001_lS.WP5 (GW RI/FS) A- 14 3/23/94
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Table A-I

McClellan AFB Groundwater Treatment Plant
O&M Costs for 1992

Category Annual Cost ($/yr)

Contractor Labor* $552,000

McClellan Labor $72,000

Electricity $48,000

Natural Gas $36,000

Analyses $36,000

Maintenance Reimbursables** $103,000

Total $847,000

*Includes GWTP O&M, database upkeep, and reporting; does not include wellfield O&M and
other activities.

**Includes liquid-phase carbon replacement (2 beds replaced in 1992 at about $25,000 each), one

new heat exchanger (about $29,000), and miscellaneous maintenance parts.

The labor costs to operate the plant are borne mostly by an outside contractor. The

outside contractor is also responsible for operating, monitoring, and maintaining the

groundwater extraction system, the estimated costs of which are not included .in the

labor costs in Table A-1. Additional labor is expended by McClellan staff to oversee

plant O&M and coordinate plant activities with other base activities.

The plant uses electricity to operate all the pump and blower motors, the controls,

the lighting, and the general electrical needs of the plant. The bulk of the electricity

is used by the 60-horsepower (hp) air stripper feed pump, the 40-hp GAC feed pump,

and the 40-hp air stripper blower.

The offgas combustor uses natural gas to burn the organic chemicals and raise the air

stripper offgas to a temperature of 1,800*F. Minimizing the air stripper offgas flow

rate minimizes the cost of natural gas consumption, which is generally proportional to
it.

Maintenance reimbursable expenses are incurred during the repair or replacement of

faulty equipment or the replacement of activated carbon. These expenses include

only the purchase cost of these items and not the labor to install them.

The groundwater is sampled and analyzed for VOCs, ketones, metals, and

occasionally other standard water-quality parameters. These samples are taken at

several places in the plant, including the plant influent, the air stripping influent, the

GAC influent and the plant effluent. Sampling is usually performed on a weekly
basis.

RDD10013615.WP5 (GW RI/FS) A-15 3/23/94
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Basis for Evaluations

Anticipated Groundwater Flows and Concentrations

As stated earlier, the existing GWTP is currently treating groundwater from OUs C

and D at approximately 180 gpm. The three scenarios developed in this document

estimate future GWTP costs of treating 330 gpm, 1,000 gpm, and 2,400 gpm, respect-

ively. The concentration estimates for these three flow cases are developed based on
various data as described hereafter.

Scenario 1

Based on Figure 1, the maximum current flow from OUs C and D into the plant is
'approximately 180 gpm. McClellan staff are currently in the process of adding flow

from OU B, expected to be approximately 150 gpm, to the existing flows from OUs C

and D. In Scenario 1, monitoring well data from OU B are used to estimate the

concentrations of the significant VOCs that will be present at the combined flow rate

of 330 gpm. These concentrations are shown in Table A-2.

Table A-2

McClellan AFB Groundwater Treatment Plant - Scenario 1

Flow and Concentrations

Combined OUs B, C, and D

Total Flow: 330 gpm

Parameter Concentrations (_g/L)

1,1,1-TCA 35

1,1,2-TCA 1

1,1-DCA 17

1,1-DCE 282

1,2-DCA 4

c-I,2-DCE 17

Chloroform 2

PCE 2

t°I,2-DCE 1

TCE 164

Toluene 3

Vinyl Chloride 40

Total Concentration 568
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Scenario 2

As a midpoint of the anticipated range of flows that may require treatment from the

west side of the AFB (OUs B, C, and D), 1,000 gpm has been selected for
Scenario 2. Current FS estimates of concentrations from additional combined hot

spot and groundwater containment target volumes on the west side of the AFB are

combined with the Scenario 1 flows to give flow-weighted averages of contaminant
concentrations. These concentrations are shown in Table A-3.

Table A-3

McClellan AFB Groundwater Treatment Plant - Scenario 2

Flow and Concentrations

Combined West Side

Total Flow: 1,000 gpm

Parameter Concentralions (pg/L)

1,1,I-TCA 25

1,1,2-TCA 0

1,1-DCA 6

1,1-DCE 93

1,2-DCA 9

c-I,2-DCE 6

Chloroform 1

PCE 1

t-I,2-DCE 0

TCE 251

Methylene Chloride 13

Toluene 1

Vinyl Chloride 13

Total Concentration 419

Scenario 3

Based on the packed tower dimensions and packing type, a maximum estimated flow

for the GWTP in Scenario 3 is 2,400 gpm. As in the case of Scenario 2,
concentration estimates from additional west side flows and Scenario 1 flows are

combined to give the estimated Scenario 3 concentrations. These are shown in
Table A-4.
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Table A-4

McClellan AFB Groundwater Treatment Plant - Scenario 3

Flow and Concentrations

Combined West Side

Total Flow: 2,400 gpm

Parameter Concentrations (pg/L)

I,I,I-TCA 22

1,1,2-TEA 0

1,1-DCA 2

1,1-DCE 39

1,2-DCA 10

c-I,2-DCE 2

Chloroform 0

PCE 0

t-I,2-DCE 0

TCE 277

Methylene Chloride 16

Toluene 0

Vinyl Chloride 5

Total Concentration 373

Changes in Concentration with Time

Over time, concentration from the extraction target volumes is expected to decrease.

As a basis for estimating O&M costs in the future, it is assumed that additional flows

from any sources other than OUs C and D will decrease to approximately 50 percent

of their initial values sometime in the future. Figure 2 illustrates the trend in

extracted groundwater concentrations from the OU C and D sources, which are

expected to remain fairly constant. Since the additional target volumes are initially at

much lower concentrations and cover larger geographical volumes, it is assumed that

the typical concentration of VOCs will not decrease as much with time as was seen in

Figure 2, and that 50 percent of the initial concentration is a reasonable basis for

comparison.
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Performance Estimation

Method

CH2M HILL used several computer programs and performed engineering calcula-

tions to estimate the performance of the GWTP under the various scenarios. This

approach was used because the infrastructure does not currently exist to deliver the

groundwater to the GWTP under each scenario so that its performance can be

directly measured during field testing. In addition, there are concerns about

operating the GWTP under unknown conditions that may result in the discharge of

effluent water in possible violation of McClellan's NPDES discharge permit or with

possible damage to the existing equipment.

The computer programs used during this project include STRIPR (an air stripping

model), a liquid GAC model, and a temperature profile model to give stream

temperatures in the GWTP under varying water flows and air flows. All the models

were developed internally by CH2M HILL.

Air Stripping Model

STRIPR estimates the performance of counter-current-flow packed tower air

strippers. The model uses Henry's Law and mass transfer correlations to estimate

tower performance. Although STRIPR provides Henry's Law corrections for elevated

temperatures, there are potential inaccuracies at significantly elevated temperatures.

Because the temperatures evaluated for the three scenarios are relatively close to

ambient (90"-113"F), the performance estimates should be suitable for evaluation of

alternative uses of the existing system, but may not be sufficiently accurate for design

purposes. STRIPR output and air stripping performance summaries are provided in

Appendix B.

Liquid GAC Model

The liquid GAC model estimates the carbon usage rate that results when
groundwaters containing a mixture of contaminants are treated. The algorithms are

based on a survey of several operating systems as reported by Speth, et al. ("EPA

Research Program in Granular Activated Carbon," in Design and Use of GAC,

AWWA/EPA Technology Transfer Conference, May 9, 1989, Cincinnati, Ohio). This

information can then be used to estimate the operating cost of GAC as a result of

carbon replacement. Activated carbon usage estimates are provided in Appendix C.

Temperature Profile Model

The temperature profile model is based on operating data taken during a site visit on

June 30, 1993, and on data taken during testing conducted by the contract operator

during July 1993 and reported by Alec Elgal on July 28, 1993 (Appendix D).
Information provided by Alec Elgal concerning the heat transfer areas of the heat
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exchangers was also used in the development of the model. The model estimates the

heat balances and temperature profiles resulting under each scenario. This model

allows users to evaluate the performance of the heat exchange networks and to

estimate both the effects of recycle loops and the size of additional heat exchangers.

The air stripper operating temperature predicted by this model can then be used as

an input to STRIPR to estimate the VOC-removal efficiency of the air stripper.

Engineering Calculations

Engineering calculations were performed to estimate pump and blower sizing. Pump

curves provided by vendors were used to estimate the performance and energy

consumption rates of the existing and proposed replacement pumps. Current field

data were used to estimate the energy consumption of the blower. Blower curves

provided by vendors were used to estimate the energy consumption of a proposed

replacement blower.

Evaluation of the Scenarios

Operations and Maintenance

As shown in Table A-l, current O&M costs are dominated by contractor labor at 65

percent of the 1992 expenditure. Numerous factors influence this cost, including

staffing plans, maintenance requirements, and the degree of plant automation. While

many of the staffing requirements are dictated by the contract under which the

contractor operates, CH2M HILL estimates that through alternative staffing methods

that satisfy the contract, this cost could be reduced by approximately 10 to 20

percent. A reduction in contractor labor of 15 percent is used as a basis in

developing O&M costs for options under future flow scenarios later in this

memorandum. This equates to $470,000 per year for operation of the GWTP in its

current capacity and configuration.

Significant operating labor savings can be achieved if the contract is modified to not

require 24-hour-per-day operation. As described earlier, automatic shutdown control

systems are in place to safely shut down the plant under most situations. While

capital improvements may be necessary to integrate wellfield shutdown with the plant

shutdown, savings on the order of 50 percent of operating labor (roughly $275,000 per

year) could be realized with this option.

Maintenance reimbursables are also a major factor at 12 percent of the total cost.

The major contributing factors here are carbon usage and the new heat exchanger.

The heat exchanger replacement is not expected to be an annual cost and is omitted

from reimbursable estimates used for developing the options in later sections of this

memorandum. The reimbursable cost used as a basis in developing options is $74,000

per year.
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Electrical power and gas consumption are calculated for the treatment options

developed under higher flow rates that are presented in later sections. These costs

will rise with increasing GWTP flow rates.

Annual McClellan labor and analytical costs are assumed to remain constant for all

future options.

Scenario 1

Three options have been developed for treating the flows and concentrations of

Scenario 1. The first option presupposes continued operation of the GWTP with no

capital investment or change in operating strategy. The second and third options

involve improving the operating costs of the existing systemand modifying the
treatment system, respectively. .,

Option 1 -- Continued Operation of the Existing GWTP,, ,

CH2M HILL used the temperature profile model to estimate an air stripper

feedwater temperature of 113°F. Next, STRIPR was used to estimate the air flow

rate required in the air stripper to meet the existing performance level of this unit,

which is generally below the detection limits for each VOC compound.

This evaluation estimates that the GWTP could operate with an air flow rate of

1,200 cfm and produce an air stripper effluent with VOC concentrations below the

detection limits. Based on this information, the only cost change from the 1992 costs

would be a small increase in the cost of electricity because of a change in the

pumping rate from 240 to 330 gpm. Carbon usage is estimated to increase slightly.

This cost is reflected under maintenance reimbursables. No capital costs would be

incurred by this option. The costs of this option are presented in Table A-5.

Initial costs and future costs illustrate the effect of decreased carbon usage because of

the estimated decrease in future extracted water contaminant concentration, as
discussed earlier.

Option 2 -- Existing GWTP Treatment Technologies with

Minor Modifications

In this option, the existing treatment technologies and the general treatment strategy

would remain the _ame. The changes proposed include installing smaller pumps and

a smaller blower to more efficiently treat the low flow rates of 330 gpm and 1,000 to

1,200 cfm, respectively.

Site-visit observations indicated that the discharge valves on the 60-hp air stripper

feed pump and the 40-hp GAC feed pump were throttled more than 50 percent.

Significant power savings would be achieved by the installation of pumps with smaller

motors designed to efficiently deliver water at 330 gpm.
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Table A-5

McClellan AFB Groundwater Treatment Plant

Scenario 1, Option 1 Costs

Base Case
Option t

Initial
Option t
Future

Total Capital ($) $0

Annual O&M ($/yr)

Labor:

Contractor

McClellan Staff

$552,000 $470,000 $470,000

72,000 72,000 72,000

Power 48,000 50,000 50,000

Natural Gas 36,000 36,000 36,000

Maintenance Reimbursables 74,000 80,000 75,000

Analyses 36,000 36,000 36,000

Total O&M $818,000 $744,000 $739,000

The blower was observed to be discharging a significant flow rate of air to the

atmosphere. Proposed changes to the tower packing and the air-side heat exchange

loops would lower the required blower discharge pressure from about 30 inches of

water column (in. wc) to about 3 in. wc. This would greatly reduce the power

requirements of the system. Unfortunately, the only way to reduce the inlet pressure

of the existing blower is to close the blower's inlet vane damper. Although this would

reduce the blower discharge pressure, it would only slightly decrease the power drawn

by the blower motor. Since the blower motor is rated at 40 hp, significant power

savings would be achieved by installing a blower with a smaller motor.

The anticipated power savings are shown in Table A-6.

In developing costs for this option, the use of variable frequency drives (VFDs) was

considered. The option presented was chosen over VFDs for three reasons. Cost

research showed that a VFD for an existing pump was more expensive than buying a

new, smaller pump and motor. Existing pump operation at low RPMs was not as

efficient as operation with a new, smaller pump, and high-flow capacity for each

pump set and the blowers can be maintained by leaving one of each equipment pair

in place.

Option 3 --Direct Treatment Using Liquid Phase GAC

In this option, the groundwater would be treated directly using the existing GAC

system. The air stripper and thermal oxidation system would be bypassed and

mothballed for possible use again under Scenarios 2 or 3. The logic behind this

option is that the groundwater concentration has decreased over the last several years

to a level where it may be more economical to operate the plant using only GAC.
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Table A-6 *•

McClellan AFB Groundwater Treatment Plant , ._

Scenario 1, Option 2 Costs

Option 2 Option 2

Capital ($) Base Case Initial Future

Air Stripper Pump $4,400

GAC Pump 4,270

Blower 1,250

Installation (50%) 5,000

Total Capital $14,920

Annual O&M ($/yr)

Labor:

Contractor

McClellan Staff

Power

Natural Gas

$552,000

72,000

48,000

36,000

$470,000 $470,000

72,000 72,000

27,000

36,000

27,000

36,000

Maintenance Reimbursables 74,000 80,000 75,000

Analyses 36,000 36,000 36,000

Total O&M ($/yr) $818,000 $721,000 $716,0o0

This option would increase the cost of carbon replacement but should gain the credit

of eliminating the power costs associated with the air stripper feed pumps and the air

stripper blower, and the fuel costs associated with the thermal oxidizer. Because this

equipment, as well as the heat exchangers, would not be functioning under this

option, there should be the additional benefit of significantly less need for plant
maintenance. Thus, a reduction in operating staff would be justified. For estimating

purposes, a staffing level of 0.4 full-time equivalent employees has been chosen.

A major potential drawback to this option is that it might increase the emissions rate
of vinyl chloride, an air toxic compound. As previously mentioned, SMAQMD will

require TBACT for any new toxic emissions because the entire McClellan facility is

over the toxics threshold cancer risk. SMAQMD determines what control technology

constitutes TBACT on a case-by-case basis by evaluating several factors. Economic
considerations are not taken into account in the selection of TBACT. Since the

GWTP already has thermal destruction capability, SMAQMD may require its

continued use regardless of its cost if other treatment alternatives will result in

increased air emissions of vinyl chloride or other toxic compounds.
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If the GAC was used to remove vinyl chloride, then the carbon usage rate would be

approximately 20,000 lb every 12 days. If the GAC system was operated to allow

breakthrough of the vinyl chloride but capture of all the other compounds, then the

carbon usage rate would be approximately 20,000 lb every 60 days. The carbon

supplier estimates the cost of replacing the carbon with nonregenerated carbon at $1

per pound plus freight. There would be no cost to regenerate the carbon. The

vendor recommends the continued use of nonregenerated carbon at the site in order

to assure compliance with the low discharge limits.

Table A-7 presents a summary of the costs of Option 3 for carbon that is capable of

treating vinyl chloride to the discharge standards.

Table A-7

McClellan AFB Groundwater Treatment Plant

Scenario 1, Option 3 Costs

Base Case Option 3 Initial Option 3 Future

Total Capital ($) $0

Annual O&M ($/yr)

Labor:

Contractor

McClellan Staff

Power

$552,000 $30,000 $30,000

72,000 72,000 72,000

48,000 21,000 21,000

Natural Gas 36,000 0 0

Maintenance Reimbursables 74,000 774,000 774,000

Analyses 36,000 36,000 36,000

Total O&M $818,000 $933,000 $933,000

Scenario 2

In this scenario, the highest water flow rate that could be treated without changing

any of the existing equipment is evaluated. A new GAC system would need to be

installed. The water and air flow rates have been chosen at 1,000 gpm and 1,750 cfm,

respectively. These flow rates, along with the existing heat exchange network, should

produce an air stripper feed temperature of approximately 90°F and a scrubber gas

inlet temperature of about 650"F. Higher flow rates would result in higher inlet

temperatures. Based on testing performed in July 1993 (Appendix D), higher inlet

temperatures could melt the plastic media inside the scrubber or the FRP scrubber

itself. Therefore the flow rate chosen for this scenario is 1,750 cfm.

Estimates of removal efficiency under these conditions indicate that the air stripper

would no longer remove all of the VOCs to below their detection limits. For

example, only about 63 percent of the 1,2-dichloroethane (1,2-DCA) would be

removed by the air stripper. The GAC system would need to provide the rest of the
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VOC removal. The GAC usage rate would thus be about 60,000 lb every 56 days.

The increased air flow rate would increase the natural gas consumption of the

combustor to a heat consumption rate of about 2.56 million Btu per hour.

The costs of this scenario are summarized in Table A-8.

Table A-8

McClellan AFB Groundwater Treatment Plant

Scenario 2 Costs

Capital ($)

Carbon System

Scenario 2

Base Case Initial

$165,000

Installation (20%) 33,000

Total Capital $198,000

Annual O&M ($/yr)

Scenario 2

Future

Labor:

Contractor

McClellan Staff

$552,000 $470,000 $470,000

72,000 72,000 72,000

Power " 48,000 73,000 73,000

Natural Gas 36,000 48,000 48,000

Maintenance Reimbursables 74,000 439,000 256,000

Analyses 36,000 36,000 36,000

Total O&M $818,000 $1,138,000 $955,000

The major increase in O&M cost in this scenario over Scenario 1 is carbon usage.

Evaluation of the existing system indicates that 1,2-DCA is the key compound for

stripper performance. The stripper feedwater temperature is the critical variable in

removing 1,2-DCA. At temperatures less than approximately 100°F, 1,2-DCA

removal is estimated to decrease dramatically in a nonlinear fashion. This decrease in

removal efficiency causes the stripper effluent concentration of 1,2-DCA to increase,

which subsequently increases liquid-phase carbon usage. Heat balance calculations

indicate that this temperature corresponds to a water flow rate of 600 to 700 gpm

with existing equipment. While numerous scenarios have not been fully developed

over the possible range of water flows between 330 and 1,000 gpm, it is apparent that

additional heat exchangers that could maintain a stripper feedwater temperature of

100°F should be considered in future designs for flows above approximately 700 gpm.

Scenario 3

In this scenario, it is assumed that the existing GWTP would be upgraded to

hydraulically treat 2,400 gpm without increasing the air stripper air flow rate above
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the design capacity of the existing combustor system. Treating this water flow rate

would require the addition of the following equipment:

Air stripper and GACfeed pumps capable of providing 2,400 gpmat

the new line pressures

• Three plate and frame heat exchangers in parallel to the existing ones

• Five GAC adsorption systems

An air-water heat exchanger made of Inconel and operated in series

with the existing one to prevent melting of the scrubber by reducing the

scrubber inlet gas temperature and to increase the air stripper

feedwater temperature by recovering additional heat

Replacement of liquid distributor nozzles with a trough-type distributor

to allow 2,400 gpm of flow

In this scenario, the air stripper feed temperature and the scrubber gas inlet

temperature would be about 90°F and 450°F, respectively, the latter because 450°F is

the original design temperature of the scrubber inlet, based on an offgas flow rate of

3,000 standard cfm (scfm). The air flow rate has been chosen at 3,000 cfm because

this is the maximum design air flow rate for the incinerator and the scrubber, and is

believed to be the maximum that could be used without incurring substantial costs

related to upgrading the combustor and the scrubber systems. In addition to

substantial cost, the modifications required to allow greater than 3,000 cfm would

likely trigger regulatory action limits. These triggers, and the likely negative public

perception of additional incineration equipment installation, form the basis for

limiting the air flow to 3,000 cfm in this scenario. The heat duty of the combustor is

estimated to be about 4.82 million Btu per hour. The flow conditions predicted to

occur in the air stripper would not result in complete removal of some of the VOCs.

For example, the air stripper is estimated to remove only 47 percent of the

1,2-dichloroethane. Therefore, the GAC system would be used to achieve final

compliance with the effluent criteria. It is estimated that the lead beds on all seven

GAC systems, or 140,000 lb, would need to be replaced every 57 days. The costs of
this scenario are summarized in Table A-9.

Scenario 3 includes replacing the existing air-water heat exchanger, which has a heat

exchange area of 774 ft z, with a larger unit of 1,135 ft 2. This process change, as well

as the inclusion of new water-water heat exchangers, provides a stripper inlet

temperature of 900F. As discussed earlier, this results in poor removals of 1,2-DCA.

Additionally, cis-l,2-DCE and methylene chloride are not estimated to be removed to

less than 0.5 parts per billion (ppb) in the stripper effluent. These compounds cause

the carbon usage to increase dramatically in this scenario. While Scenario 3 provides

a reasonable basis for comparison with other technologies, further study could

optimize O&M costs through the examination of heat exchange networks that could

raise the stripper feedwater temperature to greater than 100*F. Given the

uncertainties in the extracted groundwater contaminant concentrations at the time of

preparation of this memorandum, more detailed scenarios are not developed here.
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Table A-9

McClellan AFB Groundwater Treatment Plant
Scenario 3 Costs

Scenario 3 Scenario 3

Capital ($) Base Case Initial Future

3 Water-Water Heat Exchangers
5 Carbon Skids

2 Stripper Pumps

2 GAC Pumps

1 Liqmd Distribution System

1 Inconel Air-Water Exchanger

Installation (50%)

Piping (installed)

$150,000

825,000

29,500

25,100

10,000
152,000

600,000

395,000

Total Capital $2,186,600

Annual O&M ($/yr)

Labor:

Contractor

McClellan Staff

Power

Natural Gas

Maintenance Reimbursables

$552,000

72,000

$542,000

72,000

$542,000

72,000

48,000 105,000 105,000

36,000 91,000 91,000

88,000 1,121,000 585,000

Analyses 36,000 36,000 36,000

Total O&M $832,000 $1,967,000 $1,431,000

Alternative Technologies

As part of the FS, standard technologies, including advanced oxidation processes, air

stripping at ambient conditions, and liquid phase carbon treatment trains, are being

evaluated in a similar fashion to those presented in this memorandum. In addition,

innovative technologies are also being investigated. Based on the groundwater data

available at this time, most containment target volumes contain concentrations of 1,2-

DCA above 0.5 ppb. This compound, as discussed above, is difficult to remove from

water by air stripping. Unfortunately, it is also relatively difficult to treat with

advanced oxidation processes. Nevertheless, air stripping and advanced oxidation can

be effective, though costly, at removing 1,2-DCA. The effectiveness and costs

associated with these alternative technologies and the GWTP (existing and modified

under the scenarios presented) will be compared in the FS.

RDD10013615.WP5 (OW RI/FS) A-27 3_t94



2349256

Summaff

The existing GWTP at McClellan was originally designed to treat 1,000 gpm of

extracted groundwater. In its 8 years of operation, the plant has undergone numerous

physical changes to accommodate operational problems and lower flow rates from the

extraction system. Currently, the plant treats approximately 125 gpm of extracted

groundwater to nondetectable levels (<0.5 ppb) of the targeted compounds.

Current O&M costs are examined, and contractor labor is identified as the major

constituent. Potential changes to operations staffing are identified, some of which

require changes to the existing operations contract. Potential savings of up to

$275,000 per year in O&M cost are identified if 24-hour-per-day, 7-day-per-week

operator presence is not required.

Three future flow scenarios are examined: 330 gpm, 1,000 gpm and 2,400 gpm.

These scenarios use information on groundwater contaminant concentration from the

current base-wide groundwater OUFS being developed by CH2M HILL.

Under Scenario 1, three options are developed. Option 1 describes the operation of

the GWTP without equipment modifications. Resulting O&M costs of $744,000 per

year are estimated with minor operational changes. Option 2 describes replacement

of two pumps and one blower to achieve more efficient energy usage. The capital

costs are estimated at about $15,000, and provide an anticipated O&M cost of

$721,000 per year. Option 3 describes shutting down the air stripper and incinerator,

and treating the groundwater flow with carbon alone. Vinyl chloride removal is

estimated to require frequent carbon replacement and results in an O&M cost of

$933,000 per year, even though operating labor, power, and natural gas costs can be

significantly decreased.

Under Scenario 2, one option is developed. With a capital investment of

approximately $200,000 for additional carbon vessels, an initial O&M cost of

$1,170,000 per year is estimated. Given that contaminant concentrations will decrease

with time as they are shown to do in the historical data from the GWTP influent flow,

future O&M costs will decrease, because of lowered carbon costs, to approximately

$955,000.

Under Scenario 3, one option is also developed. Significant capital investment,

including heat exchangers, pumps, and piping, is required, resulting in a capital cost of

about $2,200,000. The accompanying O&M costs are estimated at $1,967,000 per

year initially, dropping to $1,431,000 in the future.

Conclusions

The primary purpose of this memorandum is to provide cost information to allow

comparison of the GWTP with other technologies as part of the groundwater OUFS.

These costs are developed for three scenarios in this memorandum.
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In developing this information, various potential methods of decreasing O&M cost in

the near future are identified, such as replacement of pumps and blowers and staffing
modifications.

Evaluation of Scenarios 2 and 3 indicates that certain compounds, most notably 1,2-

DCA, drive the O&M cost because of increasing carbon usage. Increased carbon

usage is due to low stripper removal efficiencies at cooler water temperatures, which

result with increased water flow rates. An approximate breakthrough point of 100°F

is indicated. This temperature correlates with an approximate water flow rate of 700

gpm in the existing GWTP. While the options developed under the scenarios within

this memorandum are sufficient for comparison of the GWTP with other

technologies, potential optimization of carbon usage can be performed during design

activities by adding heat exchange capacities at higher flow rates.
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3eTtenber '__, lOS6

EHU [F.OI,tdENTAL RE'_TORAT [OH

COUNTY OF SACRAMENTO

AIR POLLUTION CONTROL DISTRICT

9323 T_¢h CintQ: _r_.i S_lte6C9

J. ,T%_omas Law_!i, Colonei, DSAF

_2recto_. Environments! Management
Department G_ _he Air _oroe

K_dqLart_r_ Sacra/-ento Air L_g:_tic= C_::r_ (_LC)
hcC!e-l_n AFt, CA 95652

_e_ CoLonel Lawel!'.

rle=$_ refer yQur applloat:on to co_stracZ tee follo_im_ _quipm_t]t -_=_ed

nt Azez D, HcClel!an AFB.

APFLICATION NO. A/C g392" VOC STRIPPI_4G PROCESS

A/C 8393: FTJ_E ±_I,_R,_.CR

• Ij ""fN_ _.._EH_I.. TO CONSTRUCT

A_thorlzation to ¢on_ruct_" is herebv. _raPt_d- u_.n'_-" the following co[tdlnicns'

l,

o

Groundwater entering the influent s_p shell oe sampled and _nalyzed

_t least once in any 14 day p_riod to determine the concentrations of

_he compounds in Table 3 of the "_wirc_en_al Eimk Assessment of

Volatile Organics _ (July !986) ant the concentration e_ total orzanlc

Qa.rpoun_g. _nenever two s_mples in s_cession ylmi_ Oon_entratio_s

for any of the a_orementio_led cum_o_f_%_S Or tota_ organic compounds _n
excess of the inf!uent conoe:ttraticn l_st_d in T_b!e 2 of the

"Env:roru_ental Risk Assessment of Volatile Organics" [July 198o), the

_roundwater shall be sampled and anal/see twice weekly until the con-

cen_ratlons no ion_er exceed _h_ Table 2 listings.

in t_m event _hat twlce-weekiy s&mphn Z .s rmqulred per condl%ion no. ;,

zf 13 successive samples yzeld coDce_tra_ions for any of toe aforementioned

compounds or tots! organic compounds in eTcess of the Table 2 znfluent

listings, the A_E Pel!ut_on Control 3fficer may deem the operating condl-

clone t_ be ouU of c_mpiia_oe with the sp_cifloa_ions submitted w_th

%he appl_aation. Upon • findinz of Non-c0mpliance, the A_r Pellu_ion

Control Officer may require the Department of the Axr Force to apply

for a modified pe._mit cr take other appropriate action

The Air Pollution Control Offzcer shail be _ocifi_d within 7 days of

_he txme tha_ any _wo successive groundwater s aunples yleid conCentra-

tionS f_r any of the afore_en_ioned cosp_unds o_ _otai oceanic

=ompOLu_ds in excess of _he Table Z inf!uenE listings.

qpo I 0 ....
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3,

6.

7.

g.

10.

11.

_e L_partme_t el tg_ A_r For_e shall speraze an a-_baerc alr _OqlCcrlng

stenion in the v!e:nity of Eidg, 704 _o mcnltor for !,i-dich!oroe[hyiene,

_rieh!oroethy!_ne, me%hylene chier_de, nod i,l,l-tr:chi:roenhan_, k _-_.d

monitoring stst:on shall be _perst_ by the Department o _ the A_r Forc_

as close as possible to a Fcin_ such _hat if a line s_g_ent was dream

betveen the t_o _tat_o_s, the _m_ss_cn point voule b_sect th= lln_ segm_nn,

_ne Depautment of _he Axr Force shall suomit a moni_erin% p!_n for approval

by the A_r Poliut_on Centre! O_ficer, specifying _&mpixng tec_n_que_

saalple Curat_on, analytical tac?m_qaa, and monitoring prejec _ ouratlon-

Oper&tiorl of the gro_qdwat_r tzaa_nent systole snail not bsg_u _ntlL %he

A_r Poll,_tion Co_:tTol Officer has appro,,ed a monmcoring plan.

Ouarteriy regortm shall be _uhn_tt_d zo the A_ Pc!luticn Cent:el OTf_ee_

_[th_n the 30 days foilo_xng _arch 3i. $_ne 30, geptember 30, and 5_cem_er

31, S_J,1_riz_ the &"bLe,_t alr _ocltor=_ results, _he gra_%dwater co:Icon _

trailers of the aforementioned organic compounds (cond:tlan _e. i) and

_ne!udlng an astzmate ef average dally emxssi_ns for the qaarter.

Ail'sampllng, analytical, apd operational data shall be made available

for inspectlon by the Air _oiiuti_n Control Officer upon request.

Combustion tempera<ure and oxygen concemEcazion in the combust_o_ _xhaust

snell be continuously monztored.

g temperature of e5 least [_@0°F shall ce ma_ntmine6 _n =he combust_0n

zone whenever the air atr_pper is venting organic comDounds _0 nhe

_nein_rator.

Water flow rate to s_r_pp_ng c¢i,_n shall 5e continuously monitored.

W_tnln the ?O days fol!ow_ng templet:ca of the performance test >rogran',,
the _ncinerator exhaus_ shall be tested for _he emmssicn ra_e _n_ destruction

efficiency _f _he compounds _n Yabi_ 3, l,l,l-_iehloroethane, acet0me,

and _otai organic _ompo,_ds. Inns d_struct_on ePficiency test shall unnluee

the us_ of an approprza_e Surrogate compound. The Incinerator exhaust

shall also be tested to de[e[_ine the emission raue for oxides cf n_rogen.

At least 30 days pr_or re the emissions test, the Department of the Air

Forc%_shall sub,it a _est plan to %he A_r Pollutler Control Offzce_.

_ne p_n shall specify the %eat _ethod, analytical technique, a $cheaui_

of periodic re_stlng, and any ether aVpropriate information. T_%e tes_

shall.nor take place untkl the Air _oiiutien Control Officer nan approve_

a test plan and has received at ieas_ a 7 day advance notif_catio_ of

_he _sE.

In accordance with Cai_forn._m Health and Safety Code Sectmon 396_0e.

_he Deparr_men_ of tee A_r Force shall cooperate with th_ A_r _ollu_on

_on_rol Distrkct and the California A_r Resources Boa_d in evaluating

_he _o_ent_al 6missioss of chlorinated diox_ns and dibenzofurans. [n

the event the Air _ollutzon Control Officer de,el-mines zhat _m_sszons
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f

of cal_r:nated di_xln_ aT_/zr diiencofuraqs gese ac'unaccept_bi_ puhi=_

hvaitn risk, the Depa_tmen_ :_ t_e £_r F_c_ ehail ta_e apprep-_ita fl_aE

to mltigate the health impacn.

t3. The Air Pollution Control Off=cer s_il be _otlfied in writim_ of tee

antic:paEed date of :nlt_sl srart_ F of :he source not more _han _5 d&_

or tess than 30 days pr_o_ to _uee date and shall be retiree! i_ wr <in<

of the _ct_al date of c¢_gDce:%ent cf zods[ru_ion and stare up utqFln

!5 days =ft=r such date-

!4_ %i1 _qulp_ent, faczl:ti_s, a_ _yst<_s installed or used to e:hleve

compliance with the _e_ =nd cci_dz_=ens of thls Authority _o Construct

shall at a_i time_ b_ _nt_ned =_ 5=a,l _arkln_ order _o te _r_t=,_

as _ffici_nt%y as poss:_i_ _o =s t_ .i=:_m_ze air po!i_ant =m=s_=_ns_

!5, S_mple ports and test plat[or_e_, a_ necessary, shall be censtruzte_ p_r

appllgabie EPA and OSP_. req_:rr_msnts, 5nd shall De permanent.

L6. Access, facilities, ucii=tzes and any necessary safety equipment for _crce

testzng and inspe=tion shall t_ previde= _pon request of the Air PoiiuEion

control officer.

Notify the Azr Poiluezon Consrel Officer of any malfunctions of the

continuous monitorin_ syste_ cr breakdo_rn of _ha air poll_tien control

equipment as r_q_[red by R_le 602-Breekdo_ Conditions; Emergency Variance.

i8, Start-up and operation of the fae_!ity _hall not begin unt_i the D_parumenr

of the AZr Forc_ provides _ritten notif_catzen of the means by which

ealaslons of oxiims of _trogen from the facility will be offset =_

accordance with Rule 202. _dch notlficat±e_ must be for.warded to the

Air Poliut=on Conzrol Officer for approval

Co_xnenc±n_ _ork under th=s au_herzty to c_nst=nac_ snail be dee__e6 enceptan=e

af all the conditions speclflec.

l_his, however, does _ot eonstiC_%e a petc"/It to ogerate nor =oes it 6uaca_Zee

that the proposed equipment w_ll comply w_tn air polluozcn control rezuiat¢ons.

You ar_ requested to notify t_is effete when construction has oeen completed,

& final inspection will then be ma_e _o cene rmine _hether the equi_men_

has been constru_te_ accordln_ tO the plans approved by [hie District. At

that time, operation will be observed end 9ermlssioo to operate _:!i _e

granted u_on compllance wlth _he rules and reg./larders of the Saera_nentz

County Air Pollution.Control District.

Sincerely,

ERIC P. S'_K_LTON

Air Toxios MalaBar

ES:_b
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ZSNT;H_fI#NT5 _hC -FEkTnEh- F?CCESZES

a,er_?_ f_ow" 9._3 m_ii_cn _'on_ per day (_gd:

3_s_n :low: [,_4 mgc

_ver_ge t_mp_ratur_: $i '_ _ummer; 7Z °F _n_ar

Cons_ItUent

Suspended _at_er <5 _g/i

[T IS ,,_,._,u:_c°vO£DERED, ".h_" Orce_ No. 87-19_ 3e *-_-,.oc,nced,_ &no that _q<"_ Oeoartmen_ ,sf
"_- &_r Force, NcC]ellan _[r Forc_ .... _r o_ce"

n ]_/,s_on 7 of one California '_at_r Cooe _nc reguiac_on_ ao,2oted [n£r_,Jno_ _, _,q_
:he ;rov_s,on<_ of the Cle_n '4afar _.'-" _n= r_oul_c:cns _nd _u'de;_ne_ adooc_d

Z_f]denC Limt&E]ons.

[ , The dis:harem of effluen_
t_ed.pren_b '_ •

Constituents
O&_]y '4orthly

Up ,_- 'Ja_'mu_ Av_r_e

Acetone ,=_/_ ! .S ! .3

Methyl Ethyl Ketone rag/! [.0 ' '3

Methyl [seb_tyl Ketone mS/: .3 '_.0

Other 'lo:a(:_e Organ_,cs _g/i Jondet_c.=ole

3as_ _eutral &nd _c_d _g/i ,_onde_act_ble _

;'es_ ,_ ,C¢S _g/l 'lonoet _cCaOi e _ ---
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1

kO.

g,an< l"fa.

IGe ..._,...O< S3&]_ qD[ C&u=_ tJncu_, b,',ZES 5< ,3%n£r _D'eCZtc,Z&Dle

_" _ .0,o__ over " ]_'_]

-he _scharge shall not _]<e- t,qe nornai {mo;es_ GH of =he ,-ece_v_rg
water mmr_ than O.5 UmltS.

The discharge shall no_ :screasa [he sorm&] a_len_-e._o&_atur£ Gr the

r£c_v_ng water mar_ than ; r ,- _,,

The d_scharqe sh&]] no_ [ncr9_s_ zbe t_mo£_s<ur9 _F zh£ rem_v_n0 water_

abo_e 90"F (3Z.Z'C).

The discharae shkll nee czuse _ ..... =-- ¢ "

Cre_k.

The dis=narge shall _ot csu_a i v_ciEZ'on sf any _co::caa]_ _a=er
q_at_=y _:anaard For rece-,,_nq '_z_rs idoozec by'lhe _oard cr _he Sza_e

'later Resources Controi 5oard as required 3y [he Clea- We=at Ac= &no

re_uiat_ans aoepted t_er_unGer, if mor_ szr_ngenc azp_caoie wa_er
<ua_7 s=andar_s &re ioprov_d pur:uan: _c S_ct_cn 303 of the Cle_r

Water Act, or amendments _heretc, the _mar_ _i]] rev1_e _eQ mo_y c_;s

order in accordance Wlt_ 3uc_ mare _zrin_eq_ sCan_arGs-
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Attachment A-2

Air Stripper

Performance Estimates
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Attachment B-3

Increased Lifetime Cancer Risk
Box Plots

Individual Wells
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Attachment B-2

Toxicity. Values
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Introduction

The risk assessment addresses two primary needs in the Groundwater Operable Unit

(GW OU) Remedial Investigation/Feasibility Study (RI/FS) for McClellan AFB.

First, it provides some of the necessary interpretations and calculations to support the

development of target volumes for remedial actions. Target volumes represent

volumes of groundwater with contaminants that could pose unacceptable risks to

users, should that water be used. Once established, these target volumes are then

used in the development of remedial acUon alternatives. Second, the risk assessment

addresses the requirement for a baseline risk assessment in an RIFFS, as required by

the National Contingency Plan (NCP) (40 CFR 300.430 (d)(1)). The primary purpose

of the baseline risk assessment is to provide risk managers with an understanding of

the actual and potential risks to human health and the environment posed by the site

and any uncertainties associated with the assessment. This information may be useful

in determining whether a current or potential threat to human health or the envaron-

ment exists that warrants remedial action (U.S. EPA, 1990a; 1991a).

Remedial actions performed by McClellan AFB have rendered remote the likelihood

that contaminated groundwater is being used in and around the base. Therefore, the

existing understanding of site conditions indicates there probably are no exposure

pathways to human populations from groundwater contamination. However, this

understanding is not complete. In particular, the lateral and vertical extent of con-

tamination in OU A is inadequately defined, and contamination possibly extends

offbase, potentially threatening nearby municipal and industrial supply wells. No

remedial action is in place in OU A for controlling potential exposures to

groundwater contaminants. Also, it is uncertain if risks could increase with future use

of groundwater. For example, there are few institutional controls on placement of a

private domestic well within a contaminated aquifer (there are, however, several

regulatory constraints prohibiting a municipal water purveyor from using contamina-

ted groundwater). Finally, California requirements (specifically the aquifer antidegra-

dation policy enforced by the Regional Water Quality Control Boards) prohibit

degradation of water quality such that it affects the designated use of the aquifer.

RDD10012C05.WP5 (OW RIFFS) B- 1 3/23/94
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In response to this state requirement, and for calculation of target volumes, the risk

assessment has used the assumption that residential use of groundwater and residen-

tial exposure pathways (ingestion, inhalation of VOCs, and dermal contact with

groundwater) were possible at any location within the contaminant plumes, regardless

of the constraints on groundwater use or reasonable consideration of the pathways of

exposure. It must be strongly emphasized that numerical estimates of health risks

used to support development of target volumes do not reflect the magnitude of

potential health risks to the surrounding public, but simply represent a convenient

method for characterizing the nature and extent of groundwater contamination within

a standardized public health context. This means that different types and concentra-

tions of contaminants can be standardized in terms of exposure and toxicity to allow

comparison of groundwater contamination in different areas, and in setting priorities.

For example, risk assessment can be used to compare relatively higher concentrations

of a lower-toxicity substance such as trichloroethene (TCE) alongside relatively lower

concentranons of a higher-toxicity substance such as vinyl chloride.

Approach to the Risk Assessment

This baseline risk assessment was based on exposure scenarios that esnmated the

reasonable maximum exposure (RME). The RME is defined as the highest exposure

that is reasonably expected to occur at a site. RMEs are estimated for individual

exposure pathways. If a population is exposed via more than one pathway, the com-

bination of exposures across pathways must also represent an RME. The intent of

the RME is to develop a conservative estimate of exposure (i.e., well above the

average case) that is still within the range of possible exposures (U.S. EPA, 1989).

Elements of Risk Assessment

The elements of the risk assessment are as follows:

Idennfication of the chemicals of potential concern (COPCs)

Exposure assessment

Toxicity assessment
Risk characterization

These elements are presented in Figure B-1.

As described below, COPCs consist of any contaminant detected in groundwater with

available U.S. Environmental Protection Agency (EPA) or California Environmental

Protection Agency (Cal-EPA) toxicity criteria.

Exposure refers to the potential contact of an individual with a chemical. Exposure

assessment is the estimation of the magnitude, frequency, duration, and routes of

exposure to a chemical. Human exposure to chemicals is typically evaluated by

estimating the amount of a chemical which could come into contact with the lungs,

gastrointestinal tract, or skin during a specified period of time. This exposure assess-

ment is based on scenarios that define human populations potentially exposed to

RDD10012C05 WP5 (GW RI/FS) B-2 3/23/94
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Data Collection and Evaluation

• Gather and analyze
relevant site data

• Identifypotential
contaminants of concern

Exposure Assessment

• Analyze c_)ntaminant releases

• Identity exposed populations

• Identity potential exposure
pathways

• Estimate exposure
concentrations for pathways

• Estimate contaminant intake
for pathways

Toxicity Assessment

Collect quahtative and
quantitative toxicity
informat_on

Determine appropriate toxicity
values

Risk Characterization

• Characterize potential for
adverse health effects to
occur

• Evaluate uncertainty

• Summarize risk information

FIGURE B-1
ELEMENTS OF RISK
ASSESSMENT
GROUNDWATER OPERABLE UNIT RI/FS
McCLELLAN AIR FORCE BASE
SACRAMENTO, CALIFORNIA
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contaminants of concern (COCs) originating from the site. The potential pathways of

exposure; frequency and duration of potential exposures; rates of contact with air,

water, and soil; and the concentrations of chemicals in air, groundwater, or soil are
evaluated in the assessment of human intake of COPCs. Chemical intakes and

associated risks have been quantified for all exposure pathways considered potentially

complete.

Chemical intakes are expressed as the amount of chemical at the exchange boundary

(i.e., skin, lungs, or gastrointestinal tract) and available for absorption. Please note

that in keeping with EPA guidance, intakes for dermal exposure pathways are estima-

ted in terms of absorbed dose and not quantity of chemical at the exchange boundary.

Estimates of chemical intakes based on RME scenarios are presented in this section.
Chemical intakes were estimated for both adults and children and for both current

and future land use. Calculations and input parameters used for estimating intake

rates through the inhalation, soil ingestion, groundwater ingestion, and dermal contact

with soil and groundwater pathways were obtained from EPA (U.S. EPA, 1989;

1990b; 1991a). The calculated intake rates are combined with toxicity criteria values

(discussed in Section 4.3) to characterize potential health risks.

The calculations used to esUmate exposure or intake from contact with chemicals in

soil have the same general components: (1) a variable representing chemical concen-

tration, (2) variables describing the characteristics of the exposed population, and

(3) an assessment-determined variable that defines the time frame over which expo-

sure occurs. The general mathematical relationship between these variables and
chemical intake in humans is:

I = C x CR x EF x El) (1)
AT x BW

where:

I

C

CR

EF =

ED =

AT =

BW =

Intake (mg/kg-day)

Average concentration in the contaminated medium contacted over the

exposure period (mg/kg, mg/1, or mg/m 3)

Contact rate; the quantity of contaminated medium contacted per unit

time (e.g., mg/day)

Exposure frequency (days/year)

Exposure duration (years)

Averaging time; period over which exposure is averaged (days)

Body weight (kg)

RDD10012C05 WP5 (OW RI/FS) B-4 3/23/94
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The calculated intake rates are combined with toxicity criteria values 'discussed in

Section 4.3) in order to characterize potential health risks.

The toxicity assessment determines the relationship between the magnitude of

exposure to a chemical and the adverse health effects. This assessment provides,

where possible, a numerical estimate of the increased likelihood and/or severity of

adverse effects associated with chemical exposure (U.S. EPA, 1989).

For purposes of the toxicity assessment, the COPCs have been classified into two

broad categories: noncarcinogens and carcinogens. This classification has been

selected because health risks are calculated quite differently for carcinogenic and

noncarcinogenic effects, and separate toxicity values have been developed for them.

These toxacity values represent the potential magnitude of adverse health effects asso-

oated with exposure to chemicals, and are developed by EPA and Cal-EPA. Toxi-

city studies with laboratory animals or epidemiological studies of human populations

provade the data used to develop these toxicity values. These values represent allow-

able levels of exposure based upon the results of toxicity studies or epidemiological

studies. The toxicity values are then combined with the exposure estimates in the risk

characterization process to estimate adverse effects from chemicals potentially origi-

nating from groundwater contaminants.

Risk characterization involves estimating the magnitude of the potential adverse

health effects under study. This is accomplished by combining the results of the dose-

response and exposure assessments to provide numerical estimates of potential health

effects. These values represent comparisons of exposure levels with appropriate

toxicity threshold values and estimates of excess cancer risk. Risk characterization

also considers the nature of and weight of evidence supporting these estimates, as

well as the magnitude of uncertainty surrounding such estimates.

Although the risk assessment produces numerical estimates of risk, these numbers do

not predict actual health outcomes. The estimates are calculated to overestimate risk,

and thus any actual risks are likely to be lower than these estimates, and may even be
zero.

Data Sources

Groundwater monitoring data used to develop risk-based target volumes were taken

from the Groundwater Sampling and Analysis Program (GSAP) maintained by

Radian. Data from the quarterly monitoring program from 1986 to 1993 were used

to develop target volumes. Data from these years were selected because they repre-

sent a reasonable number of wells and parameters monitored to plot concentration

contours, and provide a relatively long period to evaluate the changes in the spatial
extent of estimated health risks over time.

RDD10012C05 WP5 (GW RI/FS) B-5 3/23/94
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Introduction to Sample-Specific Risk Assessment Methodology

For the case where there is a single contaminant in groundwater, the contaminant

levels in different wells can be compared to a contaminant-specific ARAR or

preliminary remediation goal (PRG) to distinguish areas that require remediation

from areas that do not pose unacceptable health risks. However, for the case of

multiple contaminants detected in groundwater (as is present at McClellen AFB), the

approach used is to integrate individual contaminant concentrations into cumulative

increased lifenme cancer risks or hazard indices, based on contaminant levels

reported from each sample. Samples with cancer risks or noncancer hazard indices

exceeding a defined cut-point of acceptable levels may then be mapped to spatially

define areas requiring either treatment or no further action. This approach is

referred to as a sample-specific risk assessment methodology. Attributes of the

sample-specific risk assessment methodology are:

Characterizes health risks associated with chemical contaminants

detected in each sample

• Uses reasonable maximum exposure assumptions for each sample

• Sums risks across chemicals and pathways for each sample

Represents only a small modification of current risk assessment

guidelines

• Has been accepted for use by U.S. EPA Region X

How the sample-specific risk assessment methodology integrates within current EPA

risk assessment guidelines is presented in Table B-1. The benefits that the sample-

specific methodology provide to the risk assessment for the GW OU FS are presented
in Table B-2.

The risk-based target volumes developed through sample-specific risk assessment then

identify areas of groundwater that could pose unacceptable health risks should that

water be used in the future. Target volumes representing 10 -6, 10 "_, and 10 .2

increased lifetime cancer risks and a noncancer hazard index exceeding 1.0 will be

mapped using groundwater monitoring data collected at McClellan AFB and risk
calculations documented in this technical memorandum.

Note that the calculations and assumptions used to prepare the risk-based target

volumes represent health risks associated with a hypothetical future land use scenario,

but do not address health risks potentially associated with current conditions in

groundwater at McClellan AFB.

RDD10012CO5 WP5 (GW RI/FS) B-6 3/23/94
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Table B-I

Integration of Sample.Specific Methodology within
Current Risk Assessment Guidelines

Current Risk Assessment Guidelines Sample-Specific Methodology

• Assumes simultaneous exposure to multiple * Retains mformation on spatial distnbu-

chemicals detected across an entire site tion of risks throughout the site

• Develops a point esumate of exposure and • Uses all of the same exposure and toxa-

rtsk (often a 95 percent UCL of the mean) city parameters
from the variable contaminant concentra-

tions detected

• Most useful for identifying sites where the • Estimates exposures and risks for each

no-action alternative is feasible contaminant detected m each sample

• Provides useful input to an FS by ldenti-

fymg portions of a site where remedial
action may be required

Table B-2

Benefits of the Sample.Specific Methodology

2

Retains spatial information Retains spatial informauon inherent in site characterization

data. Provides information on how spatially discrete rtsks

could be. The methodology can discriminate site areas that

exceed target risk levels.

Reduces assumptions Avoids use of the assumption that UCL exposure concentra-

tions are co-located at the exposure point. Maximum tasks

are predicted at locations identified by site characterization.

Improves vtsualizauon of site risks Improves visualization of variability in groundwater risks

across several sampling rounds using time series and box

plots. Facilitates contouring of risks; risk and chemical

contours can be compared to identify major contributors to
site risks.

Improves RI/FS integration Allows FS efforts to be focused on specific areas with ele-
vated risks. Facilitates development of volume estimates.
Facilitates evaluation of risk reduction associated vath

remedial action alternatwes.

Cost savings Facilitates potential cost savings in FS and remedial action

by identifying discrete areas of unacceptable risks and by

streamlining FS analyses.

Site Background

This section provides a description of the land uses surrounding McClellan AFB and

uses of groundwater both onbase and offbase.

RDD1001ZC05.WP5 (GW RI/FS) B-7 3/23/94
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Land Use

Land use in the vicinity of McClellan AFB (Figure B-2) consists of a combination of

military, industrial, commercial, residential, and agricultural zones. Much of the land
use around McClellan AFB is residential. In the Rio Linda area northwest of

McClellan AFB, most of the land is categorized as agricultural-industrial. This land

category identifies areas reserved for large-lot rural residential uses where livestock

and crops may be raised. Many of these residences use private well water for

nonpotable uses. Much of the land use to the southwest and east consists of low

density residential units. While some of these residences may have private wells, the

majority have municipal water supplies. To the southwest and east are parcels desig-

nated for commercial and office uses, including shopping, office complexes, and strip

commercial development.

Water Uses

Onbase Water Uses

McClellan AFB obtains water from three onbase supply wells. Other onbase supply

wells have been abandoned, due to the groundwater contamination. Base Well 18,

the principal supply well, has been equipped with wellhead treatment using activated

carbon for removal of groundwater contaminants. During times of high water

demand, McClellan AFB obtains supplemental water from the Northridge Water
District.

Offimse Water Uses

The communities in the vicinity of McClellan AFB receive water from private wells

and municipal water supplies. Most of the water for North Highlands (to the east of

the Base) is supplied by the Arcade Water District. The Rio Linda Water District

and Northridge Water District also supply water to the North Highlands community.

North Sacramento receives water from the City of Sacramento Water Department.

Many private wells are still in use in the area north of E1 Camino Boulevard in North
Sacramento.

Offbase Remedial Action

Groundwater samples have been collected between 1979 and 1989 from nearly 240

residential wells located in the Rio Linda, Elverta, and North Sacramento areas to the

west and the south of McClellan AFB. These samples were analyzed for volatile

organic compounds (VOCs), and selected samples were analyzed for metals,

pesticides/PCBs, and/or semivolatile organic compounds (SVOCs). A total of 195

wells have been sampled at least once, without detecting groundwater contaminants.

The contaminants detected were VOCs, principally TCE.

RDD10012C05 WP5 (OW RI/FS) B-8 3/23/94
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During 1986-1987, McClellan AFB performed an offbase remedial action in which

550 homes to the west and south of McClellan AFB were connected to the municipal

water supply system. The remedial action area included residences with contaminated

private wells and properties that could be in the plume pathway. The remedial action

area is presented in Figure B-3. Property owners were given the choice of

abandoning their wells or continuing to use them for irrigation; if not abandoned, the

wells were disconnected from the homes. Backflow valves (to prevent any possible

contamination of the municipal water) were attached to the municipal water system at

the homes where occupants elected to continue to use their wells for irrigation.

Those valves are checked and maintained annually. The northern portion of the

residential area receives water from the Rio Linda Water District and wells, and the

southern portion receives water from the City of Sacramento Water District. After

connection to the municipal supply was complete, McClellan AFB discontinued

groundwater sampling of private wells. McClellan AFB continues to sample offbase

groundwater monitoring wells; municipal production wells are sampled by other

agencies.

Exposure and Risk Calculation Methodology

This section presents the exposure and risk calculation methodology used by the

sample-specific risk assessment for developing risk-based target volumes. Identifica-

tion of exposure pathways for future uses of groundwater is based on the assumption

that all groundwater near McClellan AFB could be used for residential purposes

regardless of the actual or anticipated use. This assumption corresponds to the

groundwater antidegradation policy for the State of California by assuming that

groundwater is suitable for residential use. This assumption also meets or exceeds the

definition of an RME scenario presented in the U.S. Environmental Protection

Agency's Risk Assessment Guidance for Superfund (U.S. EPA, 1989). Another

assumption implied by the development of risk-based target volumes is that each

monitoring well at McClellan AFB represent an exposure point, regardless of the

actual or anticipated use of the water. Exposure pathways associated with a

residential use scenario may include ingestion of contaminants in groundwater, inhala-

tion of VOCs emitted from indoor water use, and absorption of contaminants from

dermal contact with groundwater.

Data Evaluation

Data from the GSAP were evaluated for use in performing exposure and risk calcula-

tions. As described previously, data collected from 1986 to 1993 were selected

because they represent a reasonable number of wells and parameters monitored to

plot concentration contours, and provide a relatively long period to evaluate the

changes in the spatial extent of estimated health risks over time. The steps involved
with the data evaluation were:

• Identification and selection of COPCs

RDD10012C05.WP5 (Ow RI/FS) B-11 3/23/94
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• Evaluation, grouping, and selection of data based on qualifiers

Grouping of sampling rounds from each well into monitoring zones and

time periods for purposes of evaluating trends in risk over depth in

groundwater and time

Contaminants of Potential Concern

The purpose of identifying and selecting for inclusion into the risk assessment those

chemicals of greatest potential health concern (COPCs) (i.e., the chemicals that are

most toxic, mobile, persistent, or prevalent of those detected at the site) from among

the entire set of chemicals associated with groundwater at McClellan AFB is to focus

the risk assessment on the most important chemicals (i.e., those chemicals presenting

99 percent of the total risk) detected at the site.

COPCs in groundwater at McClellan AFB were grouped as VOCs, SVOCs, and

pesticides/PCBs. Summary tables presenting the numbers of samples collected

between 1986 and 1993, numbers of samples with detected concentrations, minimum

and maximum concentrations, and detection limits are presented for these parameters

in Tables B-3 (VOCs), B-4 (SVOCs), and B-5 (pesticides/PCBs). Metals have not

been identified at this time as chemicals of potential concern for purposes of

developing risk-based target volumes. A review of the available data indicated a

consistent low-level presence of metals in groundwater resulting from naturally

occurring dissolution of metals from rocks and sediments. Elevated concentrations

were detected sporadically and inconsistently (Radian, 1991).

VOCs have the largest extent in groundwater at McClellan. VOCs that were detected

in groundwater during the GSAP, and that had toxicity values developed either by

EPA or the California Environmental Protection Agency (Cal-EPA) were considered

in the development of target volumes. The extent of SVOCs and pesticides/PCBs in

groundwater is limited when compared with VOCs. While there may be health risk

concerns for selected SVOCs and pesticides (PCBs have not been detected in ground-

water), there is insufficient extent in groundwater for the purposes of developing risk-

based target volumes. Health risks were calculated for SVOCs, pesticides, and PCBs;

however, risk-based target volumes were not developed for these contaminants.

Factors typically considered in selecting COPCs for risk assessment (U.S. EPA, 1989)
include:

• Evaluation of the analytical methods

• Evaluation of data quality with respect to sample quantitation limits

• Evaluation of data quality with respect to qualifiers and codes

• Evaluation of data quality with respect to blanks

RDD10012C05 WP5 (OW RI/FS) B-13 3/23/94
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• Evaluation of tentatively identified compounds

Comparison of potential site-related compounds with background

(primarily for inorganic compounds)

Since sample-specific risk calculations are performed within a relational database, it is

possible to calculate health risks associated with each contaminant in each sample.

Therefore, each contaminant detected in groundwater (as shown in Tables B-3

through B-5) with an EPA or Cal-EPA toxicity value was considered a COPC.

Evaluation of Data Qualifiers

(

Much of the data in the GSAP was collected prior to the development of consistent

guidelines for determining data usability for risk assessments (i.e., the EPA Guidance

forData Usability in Risk Assessment [U.S. EPA, 1992b]). Data in the GSAP were

flagged with quality assurance/quality control (QA/QC) qualifiers; however, many of

these qualifiers do not conform with current EPA guidelines for data QA/QC evalua-

tion. Table B-6 presents the qualifiers identified in the GSAP, along with a series of

classifications for the qualifiers. The 32 GSAP data qualification flags were

categorized as:

Not Applicable (3 flags)-N

Reject (8 flags)-R

Detect (20 flags)-D

Nondetect (1 flag)-U

Individual records within the GSAP database were coded as N, R, D, or U based on

the qualifier for that record within the database. Records coded as D or U were

retained in the risk calculations and mapping of target volumes. In order to retain as

much data as possible, data were retained unless the meaning of the flag clearly

indicated rejection of that record. The database contained various combinations of

these different flags (for example, there are 143 different combinations for flags for

VOC records). Records with combinations of flags that included one categorized as

R were rejected.

Development of Data Groupings

Monitoring wells in the GSAP database were grouped by depth in which each well is

screened (monitoring zones) and by OU to permit evaluation of differences in risks

within different aquifers and areas onbase. Monitoring zones and OUs both are

referred to by letters (monitoring zones from A to D, OUs from A to H). To

minimize confusion between monitoring zones and OUs, the following terminology

was used in the risk assessment to designate monitoring zones:

A-zone = Shallow zone

B-zone = Mid-shallow zone
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C-zone =Mid-deep zone

D-zone =Deep zone

Because of logistical considerations and data requirements, all monitoring wells were

not sampled at the same time interval at McClellan AFB. For purposes of evaluating

trends in health risks over time, a time scale of 29 intervals ranging from 2 to 5

months, was superimposed over the VOC sampling event history. The width of the

intervals was chosen to place sampling events into different time intervals for the

largest number of monitoring wells. The event in which the highest concentrations of

each parameter were reported was used in the risk assessment for cases where two

sampling events from a single well fell into the same time interval. The VOC

sampling history with the time scale is presented in Attachment B-1.

Exposure Assessment

This section presents the methodology for quantifying exposure to contaminants

detected in groundwater, and associated carcinogenic risks and noncancer health

effects. As discussed previously, a residential exposure scenario is assumed in the

exposure calculations. Exposures and health risks are based on reasonable maximum

exposure parameters.

Residential exposure to contaminants in groundwater could occur through the use of

groundwater for domestic purposes. In residences, people can be exposed to

contaminants in groundwater from ingestion of water used for drinking and cooking.

They can also be exposed through dermal absorption of contaminants, primarily dur-

ing bathing and showering, and inhalation of VOCs released from the water into

household air during showering, bathing, cooking or by use of household appliances

such as washing machines.

Exposure�Risks from Ingestion of Contaminants in Groundwater

Individuals could potentially be exposed to contaminants in groundwater through the

ingestion of drinking water. The magnitude of exposure to contaminants through

ingestion depends on the amount of water ingested on a daily basis. This assessment

assumes that adult residents consume 2 liters of water per day, 350 days per year for

30 years (U.S. EPA, 1991b). The 2-liters-per-day value is close to the 90th percentile

for drinking water ingestion (U.S. EPA, 1990b). The 30-year exposure duration is

considered to be a 90th percentile value for time spent at one residence (U.S. EPA,

1991b; 1990b). The other parameters used in this intake equation also represent rea-
sonable maximum values.

The following equation is used to calculate the intake associated with the ingestion of

contaminants in groundwater:
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Intake =
C W x II_ x EF x ED

BW x AT x 365dayslyear

(2)

The parameters are in Table B-7.

Table B-7

Parameters for Estimating Chemical Intake
from Ingestion of Contaminants in Groundwater

Parameter Description Units Value

Intake

Cw
BW
AT

EF
ED

Chemical retake rate
Chemical concentration in water

Body weight
Averaging time

Exposure frequency
Exposure duration
Daily water ingestion rate

mg/kg-day
mg_
kg
years

days_year

years
l/day

calculated from Eq. 2
modeled or measured value
70

70 (cancer effects)
30 (noncancer effects)
350
30

2

Source: U.S. EPA, 1991b.

A lifetime average intake of a chemical is estimated for carcinogens. This acts to

prorate the total cumulative intake over a lifetime. An averaging time of a lifetime of

70 years is used for carcinogens. Chemical intake rates for noncarcinogens are

calculated using an averaging time that is equal to the exposure duration.

The estimated lifetime cancer risk from potential exposure to a carcinogenic VOC

through ingestion of groundwater is calculated as follows:

Risk = Intake x SFo (3)

where SF o is the oral slope factor in units of (mg/kg-day) -1. A description of the SF o

and the contaminant-specific values for tlais parameter are presented below in the

toxicity assessment. Estimated lifetime cancer risks for all carcinogenic contaminants

are then summed to obtain the total risk associated with ingestion of contaminants in

groundwater. If risks could exceed 10 -2, the exponential form of this equation should
be used:

R/sk = 1-exp(-lntake x SFo) (4)
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A hazard quotient (HQ) for potential exposure to a noncarcinogenic contaminant

through ingestion of groundwater is calculated as follows:

/ntake
HQ -- (5)

where RfD o is the oral Reference Dose in units of mg/kg-day. The HQs estimated

for all noncarcinogenic contaminants are then summed to compute a Hazard Index

(HI) associated with ingestion of contaminants in groundwater. Descriptions of the

RfDo, HQ and HI, and contaminant-specific values for the RfD o are presented below

in the toxicity assessment.

Exposures�Risks from Inhalation of VOCs in Groundwater

Individuals can be exposed to VOCs transferred from tap water to the air from

showers, baths, toilets, dishwashers, washing machines, and cooldng. Using a simple

predictive equation based on a one-compartment indoor air model, Andelman (1990)

predicted the relationship between the concentration of VOCs in water and the con-

centration in air. This equation is used to estimate the range of average indoor air

concentrations that are likely to be encountered from a chemical volatilizing at an

average rate of 50 percent from all water uses. The equation is based on data

indicating 30 to 90 percent volatilization of radon from water, depending upon water

use (Prichard and Gesell, 1981). The transfer efficiencies (percent volatilization)

among the different water uses are presented in Table B-8.

Table B-8

Transfer Efficieneies for Radon for Various Water Uses in a Typical House

Water Use Daily Quantity (I) Transfer Efficiency (%)

Showers

Tub baths
Toilet

Laundry
Dishwasher

Drinking and kitchen
Cleaning

150

150
365
130
55
30
10

Total 890

Source: Prichard and Gesell, 1981.

63
47
30
90
90
30

90

From these data, Andelman concluded that the volume use-weighted mean percent

volatilization was about 50 percent.
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The relationship of indoor air concentration to water concentration obtained from this

model is (Andelman, 1990; Andelman et al., 1987):

C_ = 0.I x I0-4C_

to

C_ = 5 x 10-4Cw

where C_ is the average indoor air concentration (mg/1) generated by the c_rrespond-

ing average water concentration, C w (mg/1). Thus, a water concentration of 1 mg/1

would be expected to generate a concentration between 0.00001 and 0.0005 mg/1 in

air in the home (Andelman, 1990). A correction factor of 1,000 l/m 3 converts the

concentration in air to mg/m 3. Other studies (McKone, 1987) have predicted similar

estimated household air concentrations for different VOCs, with values of C a ranging

from 0.00002 to 0.00012 mg/l for a C w of 1 mg/1 (Andelman, 1990). EPA has selected

the highest value to represent the amount of chemical volatilized into air from water

(U.S. EPA, 1991b). This provides a conservative estimate of the amount of VOCs

that would volatilize during domestic use of water.

Exposure to VOCs in air in a residential exposure scenario is based on an inhalation

rate of 15 m3/day. This inhalation rate considers the potential for exposure dunng

household water uses, such as cooking, laundry, bathing, and showering. Activity-

specific inhalation rates were combined with time/activity level data for populations

that spend a majority of their time at home to derive daily inhalation values. The

inhalation rate of 15 m3/day was found to represent a reasonable upper-bound value

for daily, indoor residential activities (U.S. EPA, 1991a).

The following equations is used to calculate the intake associated with the inhalation

of chemicals volatilized from groundwater:

Ca _ Cw(mg/l) x 0.0005 x 1,000(//m 3) (8)

Equation 8 converts the concentration in groundwater (C_) to a corresponding con-

centration in ambient air (Ca). This concentration in air is then used to calculate
chemical intake as follows:

Intake = C a x IR a x EF x El) (9)

BW x AT x 365dayslyear

The parameters are presented in Table B-9.
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Table B-9

Parameters for Estimating Chemical Intake
from Inhalation of VOCs in Groundwater

Parameter Description Units Value

Intake

Ca
BW
AT

EF
ED

IR a

Chemical intake rate
Chemical concentration in air

Body weight
Averaging time

Exposure frequency

Exposure duration
Daily inhalation rate

mg/kg-day
mg/m 3

kg

years

days_ear
years
ma/day

calculated from Eq. 9
modeled value (Eq. 8)
70

70 (cancer effects)

30 (noncancer effects)
350
30
15

Source: U.S. EPA, 1991b.

A lifetime average intake of a chemical is estimated for carcinogens. This acts to

prorate the total cumulative intake over a lifetime. An averaging time of a lifetime of

70 years is used for carcinogens. Chemical intake rates for noncarcinogens are

calculated using an averaging time value that is equal to the exposure duration.

Estimated lifetime cancer risk from potential exposure to a carcinogenic VOC in air is
calculated as follows:

Risk = Intake x SF, (lO)

where SF, is the inhalation slope factor in units of (mg/kg-day) -1. A description of the

SF_ and the contaminant-specific values for this parameter are presented below in the

toxicity assessment. Estimated lifetime cancer risks for all carcinogenic VOCs are
then summed to obtain the total risk associated with inhalation of VOCs in air at the

site. If risks could exceed 10 .2, the exponential form of this equation should be used:

R/sk -- 1-exp(-lntake x SFi) 01)

An HQ for potential exposure to a noncarcinogenic VOC in air is calculated as
follows:

HQ = -- (12)
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where RfD, is the inhalation Reference Dose in units of mg/kg-day. The HQs

estimated for all noncarcinogenic VOCs are then summed to compute an HI

associated with inhalation of VOCs in air at the site. Descriptions of the RfD_, HQ

and HI, and contaminant-specific values for the RfD, are presented below in the

toxicity assessment.

Exposure�Risks from Dermal Contact with Contaminants in Groundwater

Individuals can become exposed through dermal absorption of contaminants in water.

The magnitude of potential exposure through this pathway is related so the concentra-

tion in water, surface area of exposed skin, the ability of the contamifiant to penetrate

through the skin, and frequency and duration of exposure. The absorbed dose from

dermal contact with contaminants in groundwater is based on a calculation recom-

mended by Cal-EPA (Cal-EPA, 1992a), and is estimated as follows:

AbsorbedDose = Cw x SA x Kp x ET × EF x EL) x 0.001 l/cm 3

B W xAT x 365 days/year

(13)

The parameters are presented in Table B-10.

Table B-S0

Parameters for Estimating Chemical Absorption
from Dermal Contact with Groundwater

Parameter Description Units Value

Absorbed

dose

cw

SA

ET

EF

ED

BW

AT

Concentration in water

Exposed skin surface area

Exposure time

Exposure frequency

Exposure duration

Body weight

Averaging time

mg/kg-day

m#

cm2/event

hour/day

eventPjear

years

kg

years

Kp Dermal permeability coefficient cwdhour

Source: CaI-EPA, 1992a.

calculated from Eq. 13
modeled or measured

value

23,000
0.25

350

30

70

70 (cancer effects)

30 (noncancer effects)

chemical-specific

Values for K v can be estimated using an equation provided by EPA (U.S. EPA,

1992a):
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logK v = -2.72 +0.711ogKow- 0.0061MW (14)

where MW is the molecular weight of the chemical and log Kow is the log octanol/

water partition coefficient. These values were obtained either from Howard, 1989,

1990, 1992, 1993 or U.S. EPPh 1979.

All contaminant-specific parameter values (SFo, SF,, RfDo, RfD, and log Kow ) are
tabulated in Attachment B-2.

Toxicity Assessment

The toxicity assessment determines the relationship between the magnitude of

exposure to a chemical and the adverse health effects. This assessment provides,

where possible, a numerical estimate of the increased likelihood and/or severity of

adverse effects associated with chemical exposure (U.S. EPA, 1989).

For purposes of the toxicity assessment, the chemicals of potential concern have been

classified into two broad categories: noncarcinogens and carcinogens. This

classification has been selected because health risks are calculated quite differently for

carcinogenic and noncarcinogenic effects. Separate toxicity values have been

developed for carcinogenic and noncarcinogenic effects. These toxicity values

represent the potential magnitude of adverse health effects associated with exposure

to chemicals, and are developed by EPA and DTSC. Toxicity studies with laboratory

animals or epidemiological studies of human populations provide the data used to

develop these toxicity values. These values represent allowable levels of exposure

based upon the results of toxicity studies or epidemiological studies. The toxicity

values are then combined with the exposure estimates (as presented in the previous

section) to develop the numerical estimates of carcinogenic risk and noncancer health

risks. These numerical estimates are then used in the risk characterization process to

estimate adverse effects from chemicals potentially originating in groundwater.

Sources of Toxicity Values

Toxicity values (cancer slope factors and Reference Doses) used in the risk assess-
ment were obtained from these sources:

The Integrated Risk Information System (IRIS), a database available

through by the EPA Environmental Criteria and Assessments Office

(ECAO) in Cincinnati, Ohio. IRIS, prepared and maintained by EPA,

is an electronic database containing health risk and EPA regulatory

information on specific chemicals.

The Health Effects Assessment Summary Tables (HEAST), provided by

the EPA Office of Solid Waste and Emergency Response (OSWER)

(U.S. EPA, 1992). HEAST is a compilation of toxicity values published
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in health effects documents issued by EPA. HEAST is for use in

Superfund and RCRA programs.

California cancer potency factors compiled by the CaI-EPA Standards

and Criteria Work Group (CaI-EPA, 1992b).

The most health conservatwe (i.e. highest) value was selected in cases where both

state and federal agencies have developed slope factors.

Toxicity Values for Noncancer Effects

Noncarcinogenic effects were evaluated using either Reference Doses (RfDs) or

Reference Concentrations, developed by EPA. The RfD is a health-based criterion,

expressed as chemical intake rate in units of mg/kg-day, used in evaluating

noncarcinogenic effects. The RfD is based on the assumption that thresholds exist for

certain toxic effects such as liver or kidney damage, but may not exist for other toxic

effects such as carcinogenicity. In general, the RfD is an estimate (with uncertainty

spanning perhaps an order of magnitude) of a daily exposure to the human

population (including sensitive subgroups) that is likely to be without an appreciable

risk of deleterious effects during a lifetime of exposure (U.S. EPA, 1989). RfDs are

developed for oral routes of exposure. The RfC, expressed as a concentration in air

with units of mg/m 3, is used to evaluate adverse effects from inhalation exposure.

Potential health risks associated with exposure to noncarcinogemc compounds were

evaluated by calculating an HQ. The potential hazard quotient was calculated as the

ratio of the intake to the RfD, as follows:

HQ = Intake (15)

If the estimated daily intake for any single chemical is greater than its reference dose,

the hazard quotient will exceed unity. A hazard quotient that exceeds unity indicates

that there is a potential for adverse health effects associated with exposure to that
chemical.

An HI is calculated to assess the potential for noncarcinogenic effects posed by more

than one chemical. The hazard index approach assumes that simultaneous subthres-

hold exposures to several chemicals could result in an adverse health effect. It also

assumes that the magnitude of the adverse effect will be proportional to the sum of

the ratios of the subthreshold exposures to the acceptable exposure (the RfD). The

hazard index is equal to the sum of the hazard quotients, and is calculated as follows:
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HI E1 E2 E- + __ + . . . + ......Z_z

RfD,
(16)

where E_ is the exposure level (or intake) for the i_h chemical, and RfO 1 is the

reference dose for the fh chemical. E and RfD are expressed in the same units

(mg/kg-day), and represent the same exposure period (i.e. chronic, subchronic, or

short-term).

Exposures to contaminants in air were estimated in units of mg/kg-day (see Appendix

G). Therefore, RfCs were converted to inhalation RfDs as follows:

'20 m 3/day.]
RfD, = RfC(rag]m 3) x 70kg )

(17)

where RfD 1 is the inhalation reference dose, 20 m3/day is the daily inhalation rate and

70 kg is body weight.

Toxicity Values for Carcinogenic Effects

Evidence of carcinogenicity of a chemical comes from two sources: lifetime studies

with laboratory animals and human studies where excess cancer risk is associated with

exposure to the chemical. Unless evidence to the contrary exists, if a carcinogenic

response occurs at the exposure levels studied (typically high doses), it is assumed

that responses will occur at all lower doses. Exposure to any level of a carcinogen is

then considered to have a finite risk of inducing cancer.

Since risks at low levels of exposure cannot be quantified directly by either animal or

epidemiological studies, mathematical models are used to extrapolate from high to

low doses. The linearized multistage model for low dose extrapolation is recom-

mended by regulatory agencies (U.S. EPA, 1986). Use of the linearized multistage

model leads to a conservative upper bound estimate of risk. The linearized multi-

stage model incorporates a procedure for estimating the largest possible slope at low

doses that is consistent with experimental dose-response data (use of a large slope

tends to produce a higher estimate of cancer risk). The most sensitive species of

animal is used for extrapolation to humans (i.e., the assumption being that man is as

sensitive as the most sensitive animal species). The true risk is not likely to be higher

than the estimate, is most likely lower, and could even be zero.

Numerical estimates of cancer potency are presented as Slope Factors (SFs). Under

an assumption of dose-response linearity at low doses, the SF defines the cancer risk

due to continuous constant lifetime exposure to one unit of carcinogen (in units of

risk per mg/kg/day). Individual cancer risk was calculated as the product of exposure

to a chemical (in mg/kg/day) and the SF for that chemical (in mg/kg/day) "1, as follows:
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Risk = Intake x SF (18)

Cancer risks from exposure to multiple carcinogens and multiple pathways were

assumed to be additive, based on the EPA carcinogen risk assessment guidelines (U.S.

EPA, 1986).

Each SF is accompanied by a weight-of-evidence classification. The weight-of-
evidence classification considers the available data for a chemical to evaluate the

likelihood that the chemical is a potential human carcinogen. The evidence is charac-

terized separately for studies in humans and studies in laboratory animals as

sufficient, limited, inadequate, no data, or evidence of noncarcinogenicity. EPA

recommends that cancer risk estimates should always be accompanied by a weight-of-

evidence classification to indicate the strength of evidence that a chemical is a human

carcinogen (U.S. EPA, 1986; 1989). A description of the weight-of-evidence classifi-

cation is presented in Table B-11.

Table B-11

EPA Weight.of.Evidence
Classification System for Carcinogenicity

Group Description

A Human carcinogen, based on evidence from epidemiological studies.

B1 or B2 Probable human carcinogen.

B1 indicates that limited human data are available.

B2 indicates sufficient evidence in animals and inadequate or no exadence in humans.

C Possible human carcinogen, based on limited evidence in animals.

D Not classifiable as to human carcinogenicity.

E Ewdence of noncarcinogenicity for humans.

Source: U.S. EPA, 1986.

Chemicals Without Available Toxicity Values

Toxicity values are not available for all of the chemicals of potential concern at the

site. RfCs were not available for acetone, benzene, chloroform, cis-l,2-

dichloroethene, tetrachloroethene, trichloroethene, vinyl chloride, and xylenes.

Characterization of health risks for benzene, trichloroethene, and vinyl chloride were

based solely on carcinogenic effects. In the other cases, noncancer health risks

associated with inhalation exposures were characterized by comparison with the oral
RfD.
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Another uncertainty m the toxicity assessment is whether to assess cancer risks

potentially associated with 1,1-dichloroethene (1,1-DCE). 1,1-DCE is a Group C

(possible) human carcinogen. EPA guidelines suggest characterizing cancer risks for

Group C carcinogens on a case-by-case basis (U.S. EPA, 1989). Several animal

studies with 1,1-DCE have been negative for carcinogenicity. The EPA has judged

these studies to not be adequate for detecting a carcinogenic effect (according to the

IRIS profile for 1,1-DCE, dated January 20, 1992). However, the single positive study

judged adequate by EPA did not unequivocally show a carcinogenic dose-response

relationship (one important factor in judging whether or not a chemical does cause

cancer). 1,1-DCE is mutagenic and is structurally similar to vinyl chloride, a known

human carcinogen. Based on this information, EPA classified 1,1-DCE as a Group C

or possible human carcinogen. Since the weight of evidence for carcinogenicity is less

for 1,1-DCE, it is less certain that this chemical is carcinogenic in humans. Including

risks from 1,1-DCE may then overestimate total cancer risks associated with
chemicals at the site.

EPA Region IX recommends evaluation of the risks associated with 1,1-DCE using a

modified-RfD approach (as opposed to the SFs for this chemical). This approach

involves including an additional tenfold safety factor to the published RfD for this

chemical to account for potential carcinogenicity of this chemical. EPA Region IX

has stated that the number of negative cancer studies for 1,1-DCE is "notable." Five

oral carcinogenicity studies have been conducted on 1,1-DCE including a lifetime joint

study by the National Cancer Institute and National Toxicology Program. All of these

oral cancer studies were negative. Eleven studies on 1,1-DCE evaluated carcinogenic

potential via inhalation; ten of these studies were negative. One study, by Maltoni,

did produce evidence of carcinogenic potential in mice, although this interpretation is

blurred by the lack of a clear dose-response relationship. A similar study by the same

group of investigators did not produce cancer in rats, even though doses up to six-fold

greater were administered. Thus, the evidence supporting the classification of 1,1-

DCE as a "carcinogen" is especially weak (U.S. EPA, 1990c).

Data Interpretation

This section presents interpretations of the sample-specific risk assessment calcula-

tions used to develop risk-based target volumes. The results from these interpreta-

tions provide some indication of the uncertainties associated with the risk-based target

volumes, and an evaluation of the spatial variability in risks in groundwater at

McClellan AFB. Note that risk estimates presented in this section are based on the

assumption that monitoring well location represents an exposure point. As discussed

previously, there is a low likelihood of complete exposure pathways to groundwater

contaminants at McClellan under current conditions. Pathways could potentially exist

in the future, particularly in OU A, where there are nearby supply wells, and where
the lateral extent of contamination is not defined.
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Since spatial information has been retained, the estimated cancer risks or hazard

indices with specific locations can be mapped. Based on agreed-upon risk levels (in

this case, 10 -z, 10 4, 10 .6 increased lifetime cancer risks and HI = 1.0), maps or kriged

results can differentiate areas that may require remediation from areas requiring no

further action. Specific parameters driving the risks can be identified from an inter-

mediate data file generated during the risk calculations, that contains the N-sets of P-

parameter-specific risks or HQs, which then can be queried to map or evaluate

contaminant-specific risks. Finally, summary statistics of sitewide risks can be

generated from the N-sets of risk estimates.

The advantage of the sample-specific methodology is greatest when risks are

attributable to multiple contaminants. An assumption inherent in the sitewide risk

calculation is spatial covariance of contaminant concentrations (i.e. the UCL concen-

trations of all contaminants detected at the site coincide spatially). Such spatial

covariance is rarely observed at complex sites. Applying sitewide risk calculations to a

data set would yield higher risk estimates than the sample-specific risk estimates,

unless the elevated concentrations did indeed coincide spatially.

Groundwater Monitoring Data Assumptions

Several assumptions were applied to the groundwater monitoring data for developing

the risk calculations and mapping the risk estimates. For purposes of generating risk

contours, groundwater samples collected between 1986 and 1993 were grouped into

periods corresponding generally to the monitoring periods in the quarterly monitoring

program. Selected VOCs were not excluded as chemicals of potential concern based

on concentrations detected in blanks. Samples identified as field duplicates were

excluded from the data prior to performing sample-specific risk calculations. Finally,

parameters reported as not detected were assumed to be zero for purposes of con-

touring risks. Use of a surrogate concentration such as one-half of the detection limit

would arbitrarily inflate risks, when P-parameter-specific risks were cumulated in a

sample. This would result in estimated risk in samples where contaminants had never
been detected.

Identification of Contaminants of Potential Concern

VOCs represented the primary contaminants of concern in groundwater at McClellan

AFB. Table B-12 presents for each VOC mean estimates of increased lifetime cancer

risk and HQ (summed across ingestion, inhalation, and dermal exposure pathways)

for all OUs and monitoring zones across McClellan AFB. Table B-12 also presents

the number of individual samples with contaminant concentrations associated with a

risk exceeding 1 x 10 _ or an HQ > 1.0. On the basis of the mean estimates of

increased lifetime cancer risks or HQs, and the number of samples exceeding the 1 x

10 _ risk or HQ > 1.0 thresholds, the COPCs in groundwater appear to be TCE,

chloroform, PCE, 1,2-DCA (based on increased cancer risk), and 1,1-DCE (based on

noncancer effects).

RDD10012CI1.WP5 (OW RI/FS) B-39 3/23/94
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Table B-12

McClellan Air Force Base Groundwater OU

Sample-Specific Risk Assessment
Parameter Summary

(All Wells/All OUs/AIlMonitoring Zones)

Parameter Mean Risk

Estimated Cancer Risks

TRICHLOROETHENE 0.8E-04 1,295

CHLOROFORM 1.8E-05 270

TETRACHLOROETHENE 1.7E4)4 263

1,2-DICHLOROETHANE 1.6E424 251

3.4E-05 120

Sample Count
>10 -6

METHYLENE CHLORIDE

CARBON TETRACHLORIDE

VINYL CHLORIDE

BENZENE

1,1,2-TRICHLOROETHANE

1,1,2,2-TETRACHLOROE]HANE

1,2-DICHLOROPROPANE

6.3E-05

1.5E-02

3.9E-04

7.2E-05

1.8E-05

98

95

63

27

21

7.5E-06 9

DIBROMOCHLOROMETHANE 4.3E-05 8

BROMODICHLOROMETHANE 2.0E-06 8

CHLOROMETHANE 5.8E-07 3

2.8E-07 --

Mean HI

BROMOFORM

Parameter

Noncancer Effects (Hazard Index)

Sample Count
>L0

1A-DICHLOROETI"_NE 99.8 352

TETRACHLOROETHENE 0.4 28

261,1,1-TRICHLOROETHANE

CARBON TETRACHLORIDE

4-METHYI._2-PENTANONE

METHYLENE CHLORIDE

ACETONE

CHLOROFORM

i, 1,2-TRICHLOROETHANE

I,I-DIC JROETHANE

CARBON DISULFIDE

0.2

0.7

2.9

0.1

0.3

0.0

0.4

0.1

0.8

12

2

RDD10012DSA.WPS-I (GW RI/FS) B- 4 0 11/1/93
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Table B-12

McClellan Air Force Base Groundwater OU

Sample-Specific Risk Assessment
Pa_rameter Summary

(All Wells/All OUs/AII Monitoring Zones)

Parameter Mean Risk

2-BUTANONE 0.3 1

CIS-1,2.D[CHLOROETHENE 0.1 1

1,2-DICHLOROPROPANE 0.2 --

0.0 --TOLUENE

CHLOROBENZENE

D ICHLOROD IFLUOROMETHANE

ETHYLBENZENE

TRANS- 1,2-D ICHLORO_NE

BROMOFORM

TOTAL X'YLENES

DIBROMOCHLOROMETHANE

BROMODICHLOROMETHANE

0.0

Sample Count
> t0 "6

.0 °-

0.0 --

0.0 --

0.0

0.0

.0 °-

0.0 --

RDDI0012DSA-WPS-2 (GW RIFFS) B-4 1 11fU93
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Methylene chloride and carbon tetrachloride showed higher mean risks compared

with chloroform. However chloroform has a wide extent in groundwater. Also,

methylene chloride is a common laboratory contaminant (EPA, 1989). Samples asso-

ciated with blank contamination were not rejected from the risk assessment; there-

fore, it is likely that a portion of the methylene chloride risks reflect laboratory con-

taminants rather than groundwater contaminants. Vinyl chloride provides the highest

mean risk. However, relatively few samples contained vinyl chloride concentrations

associated with risks exceeding 1 x 104, suggesting that vinyl chloride contamination is

highly localized.

The mean estimated lifetime cancer risk summed across SVOCs in each sample was

1.7 x 104, suggesting that SVOCs should be considered as COPCs. However, the

risks exceeded 104 in only 91 of 495 samples, and exceeded 10 .5 in only 12 samples.

The mean risk is skewed by a limited number of chemicals in a limited number of

samples, such as a 10.3/zg/1 concentration of N-nitrosodiphenylamine in a single

sample. N-nitrosodiphenylamine is a Category B2 carcinogen with an oral slope

factor of 150 (mg/kg-day) -x. It was detected in only seven of 478 samples (1.5

percent) collected between 1986 and 1993. While SVOCs may provide elevated risks

in localized areas, they generally are a much lower concern than VOCs. His asso-

ciated with SVOCs exceeded 1.0 in only a single sample.

Data Presentation

Data developed from the sample-specific risk calculations are presented graphically in

Figures B-5 through B-7 and Attachments B-3 and B-4. Figures B-5 through B-7

presents 104, 10"4, and 10 -z increased lifetime cancer risk contours in the A-zone

(shallow), B-zone (mid-shallow) and C-zone (mid-deep) groundwater. An insufficient

number of wells in the D-zone (deep) were available to develop risk contours. These

figures present the distributions of risks in groundwater across McClellan AFB.

Attachment B-3 presents a series of box plots of cancer risks from each well within

each OU and each monitoring zone. Attachment B-4 presents time series that depict

how cancer risk varies over the monitoring history of each well. The following

sections provide information on how to interpret data presented in box plots, and

some summary inferences from the sample-specific risk calculations.

Description of Box Plots

Variability of risks in each well was presented graphically using box plots. A generic

box plot is presented in Figure B-8. A box plot identifies the median (50th percentile

value), the lower and upper quartiles (25th and 75th percentile values) and the

extreme spread of the data. The edges of the box demark the 25th and 75

percentiles, and so represent the middle 50 percent range (or interquartile range) of

the parameter values. The line within the box is the median. The lines extending

outward from the box demark the range of data, excluding outliers. Two outliers are

defined, based on their distance from the nearest edge of the box (and relative to the

range of the box). Outside values lie 1.5 to 3 interquartile ranges from the nearest

box edge, and far-out values lie 3 or more interquartile ranges from the nearest box

edge. The notch represents the approximate 95 percent confidence interval around
the median.

RDD10012Cll WP5 (GW RI/FS) B-42 3/23/94
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Overall Inferences

A summary of the increased lifetime cancer risk estimates from the monitoring well

data, grouped by OU and by monitoring zone, is presented in Figure B-9. Figure B-9

presents median estimates of risks associated with VOCs across all samples within

each operable unit. Median risks in groundwater under OU A are relatively low,

compared with OUs B, C, and D. This suggests that a significant fraction of the VOC

mass in soil within OU A has not yet been released to groundwater. Median risks

within the B-zone in OU B are noticeably greater than risks within the underlying

C- and D-zones, suggesting that vertical migration of contaminants from soil has more

significantly impacted shallow aquifers rather than the deeper aquifers. One signifi-

cant finding from this analysis is that median risks in OU C are noticeably greater in

the deeper monitoring zones compared with the shallow monitoring zones. This

suggests that contaminants in soils within OU C are not a significant contributor to

groundwater contamination, and that contaminants in the deeper zones reflect lateral

migration in groundwater, possibly from OUs B and D. Figure B-10 presents the

box plots of risks across all samples grouped by OU and monitoring zone. The A-

zone (shallow zone) results presented in Figure B-10 indicate median risks generally

between 10 -6 to 10 -5 with selected wells containing VOC concentrations associated

with risks up to 10 2, with little variability between OUs A through D. Results across

the different monitoring zones for OU B show relatively little variability, suggesting

that contamination is fairly consistent with increasing depth. Results for OU C show

the higher median risks within deeper monitoring zones, suggesting that observed

risks (hence contamination) have not originated from vertical migration of contamina-

tion from soils within OU C. The results for OU D show significant outliers with

elevated risks within the B-zone (mid-shallow zone); these elevated contaminant

levels appear to be relatively confined to the B-zone, based on the results presented

for the C-zone (mid-deep zone). Table B-13 presents the contaminants associated

with those observed distributions of risks across McClellan AFB groundwater.

Attachments B-3 and B-4 provide detailed presentation of the sample-specific risk
calculations based on estimated cancer risks.

Figure B-11 presents the box plots for noncancer hazard indices. This analysis shows

that increased noncancer health risks generally are confined to the A- and B-zones.

The data from the sample-specific risk assessment represent approximately 3,000

paired increased lifetime cancer risk and hazard index calculations, which were log-

transformed for graphical presentation. Not all samples had cancer risk and hazard

index calculations. Where the groundwater contaminants provided risks but no

hazard index, a value of zero was substituted for missing hazard index value in that

sample, after log-transformation. Where groundwater contaminant provided a hazard

index, but no risk, a value of 10 _ was substituted for the missing risk value.

RDD10012C14 WP5 (GW RI/FS) B-50 3/24/94
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Risk Characterization

Risk characterization involves estimating the magnitude of the potential adverse

health effects under study. This is accomplished by combining the results of the dose-

response and exposure assessments to provide numerical estimates of potential health

effects. These values represent comparisons of exposure levels with appropriate
RfDs and estimates of excess cancer risk. Risk characterization also considers the

nature of and weight of evidence supporting these estimates, as well as the magnitude

of uncertainty surrounding such estimates.

Although the risk assessment produces numerical estimates of risk, these numbers do

not predict actual health outcomes. The estimates are calculated to overestimate risk,

and thus any actual risks are likely to be lower than these estimates, and may even be
zero.

Characterization of Numerical Results

Generally, EPA considers action to be warranted at a site when cancer risks exceed

1 x 104. Generally, action is not specifically required for risks falling within 1 x 10 .4 to

1 x 10 "6, however this is judged on a case-by-case basis. Risks less than 1 x 10 .6

generally are not of concern to regulatory agencies. A hazard index (the ratio of

chemical intake to the RfD) greater than one indicates that there is some potential

for adverse noncancer health effects associated with exposure to the contaminants of

concern (U.S. EPA, 1991a).

Interpretations of the data presented in the previous section indicate that the range of
risks from contaminant concentrations fall between 10 .4 tO 10 -6 in most of the

monitoring wells. In selected wells, risks may be as high as 102; generally these risks

are found in wells that have been placed within contaminant source areas. Note that

the numerical results presented in the previous section do not reflect expected path-

ways of exposure under either current or future conditions. These reflect a

hypothetical scenario of a residence using contaminated groundwater that was devel-

oped for the purpose of estimating risk-based target volumes for remedial action.

Under current conditions or foreseeable future conditions at McClellan AFB, it is not

likely that there would be pathways of exposure to the contaminants in groundwater
as measured in the GSAP.

Comparison with Health Assessment Findings

The results from the risk assessment were compared with the findings from the

Health Assessment for McClellan AFB prepared by the Agency for Toxic Substances

and Disease Registry (ATSDR). In preparation of the Health Assessment, ATSDR
collected and reviewed relevant health and environmental data for activities across

the entire base (ATSDR, 1993). ATSDR concluded that there have been complete

exposure pathways in the past from groundwater contaminants to human populations,

both onbase and offbase. The health assessment states that, while exposure pathways

RDD10012C14 VCP5 (GW RIFFS) B-57 3/24194
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appear to be incomplete under current conditions, there is a lack of data to fully

evaluate exposure pathways. In particular, ATSDR notes that there are no updated

records on the current use of private wells by residents provided with the alternate

water supply. ATSDR speculated that it is possible that some residents may have

reconnected their private wells because of water restrictions during the drought,

though none reported using their private wells for potable purposes in the ATSDR

public availability sessions. Individuals using private wells for irrigation purposes

could be exposed by inhalation of contaminants from droplets of water spray in the

air and by ingesting biota that have bioaccummulated contaminants. Based on a

survey of a limited number of residents, ATSDR noted that contaminant concentra-

tions in offbase wells had decreased considerably from between 1985 and 1991.

ATSDR stresses the uncertainties concerning potential adverse health effects

associated with exposure to low levels of multiple environmental contaminants in

groundwater. In a fashion similar to that presented in this risk assessment, ATSDR

provides a quantitative evaluation of health risks associated with groundwater contam-

inants, and in several cases, reported that potential exposures exceeded acceptable

levels. However, these estimates operate under the same constraint in that they are

calculated in a manner that overestimates risk, and thus any actual risks are likely to

be lower than these estimates, and may even be zero.

The adverse effect principally of concern for contamination of groundwater is cancer.

Cancer is of concern largely due to the scientific uncertainty over the existence of no-

effect threshold for carcinogenic effects. Public concerns about carcinogens have

mandated that regulatory agencies use extremely low acceptable risk levels in setting

criteria levels for groundwater contaminants. Data evaluating potential human health

risks from exposure to groundwater contaminants are limited and indirect. Epidemio-

logical studies of the cancer incidence possibly due to exposure to trihalomethanes

(THMs) originating from chlorination of water supplies best simulate the human

exposure scenario, but do not correlate well exposure concentrations and observed
cancer incidences.

These studies do not conclusively relate observed cancer incidences with THM con-

centrations (shown to average 83 t_g/1 in previous studies), but are suggestive because

they represent concentrations of chlorinated VOCs in groundwater at which eleva-

tions in cancer risk are barely detectable in several large epidemiological studies

(Williamson, 1981; NRC, 1980; Shy, 1985). Relatively few studies have evaluated the

incidence of adverse effects in populations living near disposal sites, and these often

have several limitations. While these studies have played a role in shaping the public

debate concerning groundwater contamination, they generally have added little to our

understanding of trends between adverse effects and contamination (Upton et al.,

1989). However, a limited number of studies provide a useful example of the extent

of groundwater contamination with VOCs considered to be associated with adverse

health effects. In one case, prompted by health complaints from residents in

Hardeman County, Tennessee, groundwater samples were collected from wells near a

landfill where 300,000 barrels of pesticide manufacturing wastes were stored. The

population previously exposed to contaminated well water exhibited hepatomegaly

RDD10012C14.WP5 (GW RI/FS) B-58 3/24/94



2349346

and abnormally high levels of hepatic enzyme levels. These effects decreased upon

cessation of exposure. Concentrations of carbon tetrachloride detected in .private

wells serving the exposed individuals ranged from 61 to 18,700 ug/1, with a median

level of 1,500 ug/l. The authors concluded that the findings indicated transitory liver

injury probably related to contaminated groundwater (Clark et al., 1982). Though

there are limitations with the data, epidemiological studies of human exposure to

groundwater contaminants provide some insight on the potential for adverse health

effects at McClellan AFB. The studies of cancer incidences associated with exposures

to THMs in chlorinated surface water indicate increased cancer risks that are barely

detectable with epidemiological methods. While contaminant exposures were not

quantified in these studies, a median THM concentration reported in U.S. surface

water, during the time in which these studies were conducted, was 117 tzg/l, with

83 t_g/1 of chloroform (Williamson, 1981). The NAS has concluded that the projected

increases in mortality in these epidemiological studies are probably too small to

distinguish in the presence of confounding factors, such as cigarette smoking (NRC,

1980). The human experience with exposure to groundwater contaminants, as it has

been evaluated through epidemiological studies, combined with data characterizing

the contaminant concentrations, suggest that there is a low likelihood of a perceptible

association between adverse health effects and groundwater contamination at
McClellan AFB.
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WATER FLOW P_T_ TEST _Y M & g

Alec Elgal / EMR / July 93

GOE

A serles of lhree tes[s were ru_ on the GUTP _o observe the performance

of the plant at higher than current flow raze_. The primal/ objectlve

uas in support of the anllcipated increased flow rate resulting from the

uat_r to be pumped from OUB wells EW-63. 246, 247, whlzh would r_ise it

to approximately 350 GPM. However. :he opportunity was used to obtain

addltlon&l d_ta for higher flow rates,

IINCINERATOR IGAS-TO-GAS ISPACE IGAS-TO-VAT ,F_R_TKA/_SITION ISCRUBBER I

; I HEAT I I _[EAT _ I !
I I ZXC_-_C_RI ! ZXC_GZR ! I I

RUN i

_ater 2_0 GPM

Air 850 CFM

A/V 25/1

1800 F 1210 F 1020 F 500 F Water

(T Drop=590 F) (T Drop=520 F) 150 F

RUN 2

_ater 500 GPM

Air !020 CFM

A/W 15/1

1800 F 1230 F 1040 F 520 F Wa_er

(T Drop=570 F) (T Drop,520 F) 155 F

RUN 3

_ater 750 GPM

Air 1700 CFM

A/_ 17/1

1800 F 1260 F 1080 F 680 F Vater

(T Drop=540 F) (T Drops400 F) 159 F

The cri[ical parame_%r is considered to be the temperature inside the

scrubber at the bottom screen supportin E the packing which is desired to

be kept below 5ollin_ point of water 21Z F. This screen is about four

feet above the tr_nsltion inlet to the scrubber. The scrubber was

ori_inslly designed for double =he _ir flow capacity, that is. 3200 CFM

and as I_ can be noticed for 750 GPM water flow rate the air flow rate

was 1700 CFM or half _he ¢_pabillty. It should also be noted that for

obtaln£ng variation in data progression 1020 CFM was used instead of

1ZOO CFM for the 500 GEM flow rate.



._T.'28,93

2349350
il:J6 E: 'qIgL-,t['IEt.TAL_ESTOPATICI[I

Raising the flo_ ra_e Of the plan: from 250 to 750 GYM resul_ed zn an

increase in temperature of the rater temperature inside of the scruober

from 150 F to 159 F. This is a sa[isfactory performance. From a view

point of trylnK to determine vhether there is a need to modify the

plant by ins_llin_ a secondary heat exchanger it can be concluded that

[here is no need at this time. The senondary heat exchanger was removed

in May due to _ustln E and wlrh cozt of replacement considerations it

was not replaced due to the c_trrent an_i¢ipazed relatively le_ ilow

rates.

It is concluded that even Eo= 730 GPM [he focus should be on the

scrubber temperature and not the consideration of a need for a secondary

heat exchanger. If needed the scrubber reeirculation can be increased

slightly Co accommodate 750 GPM vlth an addtional margin of safety for

keeping the temperature down. More importsntly for lhe :urrent

anticipated flo_ rates of 2_0 GPM for the added supper= of OU_ we have

an ample marEin of safety.

As a historical note, the plant was designed for i000 GgH and tested for

acceptance. Subsequently_ numerous modificatlons uere made with

convenience in mind ra_her than maintaining the I000 GPM capability,

particularly that such hlgh flow rates were not bein_ anticipated. One

signiflcan_ modification was the removal of _he water-to-gas heat

exhanger _rom just down stream of the incinerator and installing in its

present position of Just ups%ream of the scrubber. This decision was

made due to observation of _he tendency for condensation of halldes and

the resultln_ rust and corrosion. Thus, the i000 GPM capability yes

compromised somewhat. The present system hardware is capable o_ 750 GYM

as it stands now.
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Increased Lifetime Cancer Risk

Time Series

OU B, A-zone Wells
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Increased Lifetime Cancer Risk
Time Series

OU C, A-zone Wells
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Introduction

This technical memorandum presents an evaluation of human health risks associated

with the different remedial action alternatives proposed for the GW OU RI/FS. This

evaluation supports a detailed evaluation of alternatives in which each alternative is

evaluated against the nine evaluation criteria specified within the National

Contingency Plan (NCP), then compared against each other. Both long-term

effectiveness (i.e., residual risk) and short-term effectiveness (i.e., risk to the

community and workers during implementation of the remedy) are evaluated in the

detailed analysis.

Guidance in preparation of the risk evaluation has been obtained from the EPA's

Risk Assessment Guidance for Superfund, Vol. I, Part C (Risk Evaluation of Remedial

Alternatives) (U.S. EPA, 1991). As recommended by EPA, the risk evaluation of

remedial action alternatives is largely a qualitative study, based on the level of data

available concerning alternatives at this time, and the nature of questions that must

be answered to select and implement a remedy.

Approach to the Risk Evaluation

Questions about human health risks of remedial action alternatives to be addressed

during the risk evaluation were:

• Which alternatives would achieve the cleanup levels in groundwater?
What uncertainties are involved with this determination?

• Which alternatives will clearly not address the significant human expo-

sure pathways identified in the baseline risk assessment?

• Are the expected residual risks or short-term risks from one alternative

significantly different over another?

o"
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Will implementation of specific technologies create new chemicals of

concern or significant exposures and risks for the surrounding

community?

Is there a need for engineering controls or other measures to mitigate

risks during implementation of a remedy?

The approach to the risk evaluation involves identification of the remedial action

alternatives, evaluation of long-term human health risks associated with each alterna-

tive, and evaluation of short-term human health risks associated with each alternative.

Evaluation of long-term risks involves consideration of residual risks and protective-

ness over time (i.e., reduction of toxicity, mobility, and volume of contaminants).

Evaluation of short-term risks includes any new risks to nearby communities and

workers that could occur during implementation of a remedy.

Identification of Remedial Action Alternatives

On the basis of the results of alternatives development and screening, five alternatives

were identified for detailed evaluation, including evaluation of health risks. Table C-1

summarizes the remedial action alternatives considered in the risk evaluation.

Many similarities exist between these alternatives. They all use air stripping for

removal of contaminants from extracted water. All but one alternative use catalytic

oxidation (CatOx) for offgas treatment of VOCs. All but one involve carbon

polishing of treated water before purveying to nearby water districts. The principal

differences between these alternatives are in the target volumes of groundwater that

require treatment. Three different target volumes were used in the development and

screening of remedial action alternatives, as described in Table C-2.

Evaluation of Long-Term Human Health Risks

Evaluation of Residual Risk

Since the target volumes are developed on risk-based levels (i.e., MCLs or acceptable

health risk levels), they provide a means to evaluate long-term health risks associated

with the different remedial action alternatives. Essentially, the target volumes reflect
different levels of residual risk.

Figure C-1 presents the increased lifetime cancer risks achieved if TCE concentra-

tions are reduced to the concentration within each target volume. There is a

relatively small range of residual risks (3 x 10 .6 to 3 x l0 "7 for TCE) associated with

each target volume, and each cleanup level (MCL cancer risk-based and background)

achieves or surpasses the lower end of EPA's acceptable risk range of 10 -4 to 10.6.
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Table C-1
Remedial Action Alternative_

Target Volume Treatment Technology End Use

MCL AS/CatOx with carbon pohshmg - East side Water districts
GWTP - West side

l0 "6 AS/CatOx vdth carbon polLshmg - East side - Water districts.
GWTP - West side

Background AS/CatOx wRh carbon pohshmg - East side Water dksmcts
GWTP - West side

MCL AS/VGAC with carbon pohshmg - East side Water districts
GWTP - West side

MCL AS/CatOx - East side Groundwater remjecUon
GWTP - West side

MCL LGAC - East side Water dtstncts
GWTP - We_t side

No Actton

Note_:

MCL

AS/CatOx

GWTP

Water dismets
10-6

ASNGAC

Background
LGAC

- Target volume mapped ttsmg Maximum Contaminant Limits.

- Par stnppmg v,ath camlyttc omdatlon offgas treatment.

- F.oastmg groundwater treatment plant.

- water to be purveyed to local water dhstnets.
- Target volume mapped to a 10 .6 increased hfetime cancer risk.

- Par smppmg w_th vapor-phase granular aeuvated carbon offgas treatment.

- Target volume mapped to hmlt of detection (0.5 _g/I).

- Liqutd-phase granular activated carbon treatment.

Table C-2

Target Volamts for Groundwater Remedlatlon

Target Volume Description

MCL Volume of groundwater mapped by the MCL of the contarmnants wUh the largest e_xtent

(Le., mchloroethene). Concentrattons vathm the MCL target volume are _> MCL
(generally 5 ttg/l for contaminants smth the lowest MCLs). Remedtal actmn would be
expected to achieve concentrattons m groundwater <_ MCLs wuhm thks volume.

.6
10-6 cancer rksk Volume of groundwater mapped by a 10 increased hfetlme cancer task calculated as the

sum of rksks across all contaminants detected wRhm a momtonng well. Concentrattons
-6

equrealent to a 10 risk vary from contaminant to contaminant. Remedtal actmn would
be expected to aehteve concentratmns m groundwater < 10-6 within thts volume. Tins

target volume ksshghtly greater than, and substanttally overlaps, the MCL target volume.

Background " Volume of groundwater mapped by the analyttcal detectmn ham (0.5 tgg/l), thts target

volume defines the area of groundwater outside of whtch contaminants have not been

detected m groundwater. Remedml actton would be expected to achieve concentratmns m

groundwater below hmlts of deteetmn vathm thts volume. Thks target volume encompasses

the other two target volumes and ksstgmficantly larger.
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FIGURE C-1
RESIDUAL RISK LEVELS
GROUNDWATER OPERABLE UNIT RVFS
McCLELLAN AIR FORCE BASE
SACRAMENTO, CALIFORNIA

Therefore, there is little discernable difference in residual risks (given the

uncertainties in risk assessment methods) between alternatives that achieve cleanup to

MCLs, 10_ risk, or background. The assumption inherent in this calculation is that

achieving remedial action objectives for TCE in groundwater implies achieving

remedial action objectives for other contaminants in groundwater. With the exception
of selected hot spot areas, this is reasonable, because the target volumes are

determined largely from the distribution of TCE in groundwater.

All of the remedial action alternatives would achieve the same level of residual risk in

treated water. All of the treatment technologies were sized and costed to attain a

concentration of 0.5/_g/l in treated water, based on a set of conservative assumptions

concerning flows, concentrations, and expected contaminants. Alternatives that

involve purveying water to water districts include a carbon polishing step to enhance

the suitability of u:eated water for municipal use. There would be no discernable

difference in risks between purveying water to water districts and groundwater

reinjection, since in either case, concentrations in water would be 0.5/_g/1 or less.

Alternatives involving CatOx as an offgas treatment may provide somewhat greater

residual risks compared with vapor-phase granular activated carbon (VGAC)

treatment. The potential risks associated with VGAC are that trace emissions of

volatile organic compounds would become emitted into the air. The health risks

associated with this exposure would be similar (though of lesser magnitude) compared

RDD10012C58 WP5 (GW RIFFS) C-4 ]_/5/93



2349483

with the risks associated with exposure to contaminated groundwater.' However,

CatOx, which involves a combustion process, would involve emissions of oxidant and

acid gases, such as oxides of nitrogen (NOx), oxides of sulfur (SOx) and hydrogen

chloride (HC1). Two concerns with oxidant and acid gas emissions are: (1) health

risks (effects to pulmonary function) associated with inhalation exposure and (2) air

permitting concerns and emissions limits for NO x and SO x. CatOx would appear to

provide somewhat greater residual risks compared with VGAC treatment by creating

new contaminants; however, it is uncertain how significant these residual risks would

be. Depending on location of a treatment plant using CatOx, emission rates, and

prevailing meteorological conditions, use of CatOx could pose an inhalation risk to

nearby workers.

Mitigation of the effects from increased emissions of oxidant gases from CatOx could

take the form of siting a treatment facility such that maximum ambient air impacts

fall on uninhabited areas, installing emissions controls, or obtaining offsets to
accommodate the additional emissions.

Evaluation of Protectiveness Over Time

The ability of each remedial action alternative to reduce toxicity of contaminants

diminishes past the MCL target volume. As shown in the baseline risk assessment,

risks in most monitoring wells across McClellan AFB fall within the 10 4 to 10 _ risk

range, with selected outliers exceeding this range. Removal of contaminant mass past

the MCL target volume does not significantly reduce toxicity or the magnitude of
health risks.

Whether an alternative is likely to provide a specific level of protection over time
involves:

Consideration of reliability, or the ability of the alternative to perform

as expected

"The uncertainty that site conditions differed from those used in

designing the alternative

There is reasonable similarity between the different alternatives, in terms of extrac-

tion network designs and treatment technologies. Each of the extraction networks is

designed to capture a specific target volume, and each treatment technology is

designed to achieve a level of 0.5/_g/1. Each alternative consists of similar compo-

nents, with a known history of reliability. Therefore, it is anticipated that there would

be little differences between alternatives in their abilities to perform as expected.

Uncertainties that site conditions could differ from those used in developing the alter-
natives include:

RDD10012C58.WP5 (GW RUFS) C-5 11/5/93
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Higher influent concentrations than expected

Larger groundwater contaminant extent than expected

Longer time to cleanup than expected.

Higher influent concentrations than expected, if not addressed, could result in effluent

water with concentrations exceeding 0.5/_gh. If the relationship between influent and

effluent concentrations is linear, such that a control factor can be applied to influent

concentrations, then effluent concentrations would increase proportionally with

influent concentrations. These still would represent relatively low level concentrations

in water, that would be treated with liquid-phase granular activated carbon (LGAC)

treatment (carbon polishing) for alternatives involving purveying water to water

districts. The treatment technology has some flexibility to address this uncertainty,

since higher than expected influent concentrations can be treated with air stripping by

increasing the air to water ratio.

Extent of groundwater contamination that is larger than expected (i.e., larger than an

extraction network is designed for) would be unlikely to result in significant increases

in health risks over time, though this situation probably would not achieve ARARs.

The portions of the groundwater contaminant plume not captured by extraction wells

is likely to consist of relatively low level contamination, which would undergo further

attenuation from advection, retardation, and degradation before reaching receptor
wells.

Longer times to cleanup would influence overall cost of a selected alternative, but

would not influence the protectiveness of a remedy. The ability of each alternative to

prevent future exposures to groundwater contaminants rests on the extraction

network; as long as the extraction wells capture the target volume, the time to

cleanup is not an issue for protection of public health. Figure C-2 provides estimates

of time to cleanup for a range of concentrations in groundwater on the basis of the

model presented in Section 6.6.3 of the RI/FS report.

Evaluation of Short-Term Human Health Risks

Workers involved with construction of facilities required to implement any of the

remedial action alternatives would not be exposed to risks greater than normally

encountered during construction activities. Portions of these facilities could be

constructed over sites with soil contamination. Surface soft contaminants have been

characterized at several of these sites; however, some sites would require some soft

sampling and analysis prior to initiating construction activities. Sites with contaminant

levels in soils representing health hazards to workers could be addressed by reme-

diation of the soil contamination, relocating facility locations to uncontaminated areas

(i.e., constructing a pipeline around rather than through a contaminated site), or per-

forming work activities in accordance with the OSHA Hazardous Waste Operations

and Emergency Response (HAZWOPER) Rule, 29 CFR 1910.120. Construction

activities would not be expected to expose the public to increased health risks.

gDm001ZC2S.Wr5 (OW RI/WS) C-6 11/5/93
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Short-term health risks during implementation could be associated with emissions of

oxidant and acid gases (NOx, SOx, and HC1) from CatOx offgas treatment. Depend-

ing on location of the treatment facilities, emission rates of oxidant and acid gases,

and location of surrounding work areas, there could be adverse pulmonary responses

in some workers associated with inhalation exposures to NO_, SOx, and HC1. As

discussed previously, mitigation of these impacts could involve selection of an offgas

treatment other than CatOx, installing scrubbers for control of NO x, SOx, and HC1, or

siting the treatment facility so that air quality impacts fall at uninhabited locations.
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Purpose

This technical memorandum defines the concept of applicable or relevant and

appropriate requirements (ARARs) and summarizes the potential ARARs for the

groundwater remedial options presented in this Remedial Investigation/Feasibility

Study (RUFS) for the McClellan Air Force Base (McClellan AFB) Groundwater

Operable Unit (GW OU). These ARARs must be identified so that the regulatory

requirements can be considered when evaluating the feasibility of each remedial

alternative. Also included is a discussion of how ARARs fit into CERCLA process.

Chemical-, location-, and action-specific ARARs have been selected to determine

whether the conditions at the Base present a problem, what the extent of the problem

is, and to what extent the problem will need to be remediated. In addition, probable

ARARs for the selected remedial alternative have been identified which, after

regulatory agency review, could potentially be included in the Interim Record of

Decision (ROD). The ROD identifies the ARARs which serve as remedial goals for

the groundwater remedial action.

Figure D-1 is a summary of how the preliminary alternatives for extraction, treatment,

and end use of contaminated groundwater at the McClellan AFB Supeffund site can

be affected and/or governed by regulatory statutes considered to be ARARs or other

to-be-considered criteria (TBCs).

ARARs and the CERCLA Process

The Superfund process is often represented as being serial, with site discovery leading

to the remedial investigation and feasibility study (RIFFS) and on to the Record of

Decision (ROD) and remedial actions. This serial representation is, in general, an

oversimplification and has led to slow, inefficient progress at sites. Recent efforts to

streamline the Superfund process have recognized that it is more complex, with many

interrelated processes occurring in parallel and being dependent upon each other.

Whether the process for any given site is simply serial or a complex interrelation of

RDD10012C46 WP5 (OW RI/FS) D-1 6/23/94
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parallel activities, EPA's mandate through the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA or Supeffund) is to protect

human health and the environment; or in other words, "to ensure protectiveness."

One of the first steps in the Superfund process is to define the problem at a site and

then determine that the action (or no action) taken in response to the problem is

protective of human health and the environment. Along with risk assessment, one of

the tools used in definition and solution of a site problem is evaluation of environ-

mental laws and regulations. These are called "ARARs" (defined below).

Defining the problem at a site and evaluating the remedial alternatives for solving it

require the evaluation of the facts at the site to determine:

Is remedial action necessary, i.e., does a problem exist now or is there a

threat of a problem?

• What is the areal extent of the action, i.e., how big is the problem?

What are the performance requirements of the action, i.e., what does

the remedial action have to do while it is operating?

What is the end point, or duration, of the action, i.e., when is remedia-

tion completed?

Specific to the McClellan AFB GW OU RI/FS, the treatment parameters must be

defined for the subsurface groundwater as well as for the groundwater that is

discharged after treatment. For example:

What are the maximum contaminant levels acceptable before ground-

water treatment is required and to what level does the aquifer need to
be restored?

What are the maximum contaminant levels acceptable for the treated

groundwater effluent?

Once treated, how will the effluent be handled, i.e. what is the end use

of the treated groundwater?

• What are air emission restrictions for treatment processes?

The ARARs analysis is an important part of answering these questions. The need to

meet ARARs can be one factor that determines at what point remedial action is

necessary and how it must be implemented.

RDD10012C46.WP5 (GW RIFFS) D-2 6/23/94
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Definition of ARARs and the CERCLA Process

Congress mandated in Section 121(d) of the 1986 Superfund Amendments and

Reauthorization Act (SARA) that site cleanups conducted under the CERCLA com-

ply with the requirements of federal and promulgated state environmental and facility

siting laws that are applicable or relevant and appropriate to the remedial actions.

These laws are known in the Superfund program as ARARs.

Once a requirement has been determined to be an ARAR, then the remedial action

chosen by EPA must comply with that requirement (unless a waiver as defined by

SARA can be invoked, and EPA decides to invoke that waiver-See Section

Waivers). Potential ARARs are usually identified in the RI/FS, and then the final list

of ARARs which the remedy must meet is established in EPA's ROD.

Identification of ARARs must be made on a site-specific basis and involves a two-part

analysis: first, a determination of whether a given requirement is applicable; then, if

it is not applicable, a determination of whether it is both relevant and appropriate.

Applicable requirements are those cleanup standards, standards of control, and other

substantive environmental protection requirements, criteria, or limitations prom-

ulgated under federal or state law that directly apply and specifically address a

hazardous substance, pollutant, contaminant, remedial action, location, or other

circumstance at a CERCLA site. A promulgated requirement is one that is legally

enforceable and of general applicability. "Legally enforceable" means that the law or

standard must be issued in accordance with state or federal procedural requirements

and contain specific enforcement provisions.

Relevant and appropriate requirements are those cleanup standards, standards of

control, and other substantive environmental protection requirements, criteria, or limi-

tations promulgated under federal or state law that, while not specifically "applicable"

to a hazardous substance, pollutant, contaminant, remedial action, location, or other

circumstance at a CERCLA site, address problems or situations sufficiently similar to

those encountered at the CERCLA site that their use is well-suited to the particular

site.

The determination that a requirement is relevant and appropriate generally involves a

comparison of a number of site-specific factors, including the characteristics of the

remedial action, the hazardous substances present at the site, or the physical charac-

teristics of the site with those addressed in the statutory or regulatory requirement. If

the requirement is not both relevant and appropriate, it is not considered an ARAR

for the site. It is possible for portions of a requirement to be considered both rele-

vant and appropriate, while the rest may be dismissed as irrelevant or inappropriate.

If a requirement is determined to be both relevant and appropriate, the requirement

must be complied with to the same degree as ff it were applicable.

RDD10012C46.WP5 (GW RI/FS) D-5 6/23/94
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Five criteria must be met for a regulation to be considered as a State ARAR:

.

2.

3.

4.

5.

Promulgated standard, requirement, criterion, or limitation

More stringent than federal standards, requirements, criteria, or limitations

Identified to EPA by the State in a timely manner

Structured so it does not result in a statewide prohibition on land disposal

The State must apply the regulation consistently.

If a state standard is determined to be "applicable" while a more stringent federal

standard is "relevant and appropriate," the more stringent federal standard will

govern.

State and Federal ARARs can be divided into three categories. The three classifi-

cations are: (1) ambient or chemical-specific requirements, (2) location-specific

requirements, and (3) performance, design, or other action-specific requirements.

They are defined as follows:

Chemical-Specific ARARs include those laws and requirements which

regulate the release to the environment of materials possessing certain

chemical or physical characteristics or containing specified chemical

compounds. These requirements generally set health- or risk-based

concentration limits or discharge limitations for specific hazardous sub-

stances. If, in a specific situation, a chemical is subject to more than

one discharge or exposure limit, the more stringent of the requirements

should generally be applied.

Location-Specific ARARs are those requirements that relate to the geo-

graphical or physical position of the site, rather than the nature of the

contaminants or the proposed site remedial actions. These require-

ments may limit the type of remedial actions that can be implemented,

and may impose additional constraints on the cleanup action.

Action-Specific AIIARs are requirements that define acceptable treat-

ment and disposal procedures for hazardous substances. These ARARs

generally set performance, design, or other similar action-specific con-

trols or restrictions on particular kinds of activities related to manage-

ment of hazardous substances or pollutants. These requirements are

triggered by the particular remedial activities that are selected to

accomplish a remedy. Since there are usually several alternative actions

for any remedial site, very different requirements can come into play.

The action-specific requirements do not in themselves determine the

remedial alternative; rather, they indicate the performance requirements
a selected alternative must achieve.

According to CERCLA 121(e), a remedial response action that takes place entirely

onsite may proceed without obtaining permits. This exemption allows the remedial

action to progress in a timely manner without the lengthy delays of approval from

RDD1001ZC46.WP5 (OW RIFFS) D-6 6/23/94
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administrative bodies. Although the administrative requirements do not need to be

met, the remedial action must still comply with the substantive requirements of the

ARAR. Therefore, for instance, if an environmental law imposes a certain limit that

is an ARAR while also requiring that one obtain a permit, only the regulatory limit

(substantive) would need to be met, and a permit (administrative) @ould not need to
' C

be acquired before taking the remedial action.

A requirement may not meet the definition of ARAR as defined above, but still be

useful in determining whether to take action at a site or to what degree action is

necessary. This can be particularly true when there are no ARARs for a site at all.

Such requirements are called TBCs. TBC materials are nonpromulgated advisories or

guidance issued by federal or state government that are not legally binding, but may

provide useful information or recommended procedures for remedial action.

Although TBCs do not have the status of ARARs, they are considered along with

ARARs as part of the site risk assessment to establish the required level of cleanup

for protection of health or the environment.

The critical difference between a TBC and an ARAR is that one is not required to

comply with or meet a TBC when deciding on a remedial action. However, should

EPA establish a TBC as a cleanup standard in the ROD, then the TBC effectively

produces the same results as an ARAR.

ARARs and TBCs are identified at various points throughout the Superfund process.

These criteria are identified on a site-specific basis, and therefore as additional infor-

mation is developed about the site, including special features of the site location, the

specific chemicals at the site, and the actions that are being considered as remedies,

more ARARs will progressively be identified, and the list of potential ARARs further

refined. Figure D-2 is a summary of which ARARs or actions are identified and com-

municated at each stage of the Superfund process.

ARARs play an important role when selecting a remedy. Each option that has been

developed has a variety of factors that can be influenced by ARARs. For instance, a

groundwater treatment plant must meet certain performance and treatment standards

as outlined in state and federal hazardous waste regulations; an extraction option

must be able to meet ARARs governing groundwater quality; an air emission control

device option must be able to meet local air quality standards. Whether or not a

particular option can meet the standards established in the ARARs may influence

whether a particular option is chosen or if a waiver is necessary for an option that is

chosen which cannot comply with ARARs.
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RI/FS PROCESS

Rt/FS Scoping
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Waivers

CERCLA Section 121 provides that, under certain circumstances, an otherwise appli-

cable or relevant and appropriate requirement may be waived. These waivers apply

only to the attainment of the ARAR; other statutory requirements, such as that

remedies be protective of human health and the environment, cannot be waived. The

waivers provided by CERCLA Section 121(d)(4) are listed below.

. Interim Remedy-The remedial action selected is only part of a total remedial

action that will attain such a level or standard of control when completed.

. Greater Risk to Human Health or the Environment-Compliance with the

requirement at the site will result in greater risk to human health and the envi-

ronment than alternative options.

. Technical Impracticability-Compliance with the requirement is technically

impracticable from an engineering perspective.

. Equivalent Standard of Performance-The remedial action selected will attain

a standard of performance that is equivalent to that required under the other-

wise applicable standard, requirement, criteria, or limitation through use of

another method or approach.

, Inconsistent Application of State Requirements-With respect to a state stan-

dard, requirement, criterion, or limitation, the state has not consistently applied

(or demonstrated the intention to apply consistently) the standard, require-

ment, criterion, or limitation in similar circumstances at other remedial actions.

. Fund Balancing-In the case of a remedial action to be undertaken solely

under Section 104 using the Fund; selection of a remedial action that attains

the level or standard of control in the requirement will not provide a balance

between the need for protection of public health and welfare and the environ-

ment at the site under consideration, and the availability of amounts from the

Fund to respond to other sites that present or may present a threat to public

health or welfare or the environment, taking into consideration the relative

immediacy of such threats.

The fund balancing waiver is not available to McClellan AFB because remedial

actions taken at the Base are not fund actions. It is not anticipated that any waivers

will be required for the proposed alternative. The selected extraction, treatment, and

end-use alternatives will be able to meet all of the chemical-, location-, and action-

specific ARARs.

ARAR Process for the Groundwater OU at McClellan AFB

To adequately manage the contamination at McClellan AFB, the Base has been

divided into 10 OUs. These OUs correspond to specific source areas where historical

RDD10012C46.WP5 (GW RI/FS) D-9 6/23/94
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industrial operations and waste management practices have led to soil, soil gas, and

groundwater contamination. The Davis Site, which is located outside of McClellan

AFB boundaries, has been designated as an offbase investigation and remediation

management site. The GW OU encompasses the groundwater underlying the entire

Base that has been contaminated by the source areas identified in the other OUs.

The OUs at McClellan AFB have been prioritized based on severity of contamination

and whether it is a source of groundwater contamination. Potential ARARs have

been or will be identified in the RI/FS reports for each OU. Between 1993 and 2001

an Interim ROD will be developed for each OU, and the ARARs identified in each

Interim ROD will serve as remedial goals as implementation of the selected

alternative proceeds. As each Interim ROD is completed, remedial design will be

completed and the alternative implementation will proceed. The OU remedial

actions that result in hazardous substances being left onsite above health-based levels

will be reviewed 5 years after each of their respective Interim RODs to determine
whether the remedial action has been effective.

Once all of the RODs have been completed, a final basewide ROD will incorporate

and update all of the Interim RODs. The ARARs identified in the Interim ROD will

be met during the remedial design/remedial action (RD/RA) phase and will be closely

aligned to the ARARs presented in the final Basewide ROD. The Basewide ROD

will allow for new information acquired at the site or new or updated regulations to

be applied to the remedial actions as it becomes available. The ARARs presented in

the Interim ROD will serve as goals for the RA, where the Basewide ROD ARARs

will be fixed standards for all of OU the remedial actions. This ARAR process and

how the Groundwater and other OU Interim RODs fit into this process are displayed

on Figure D-3.

The potential and probable ARARs identified and analyzed in this appendix are

those which could potentially impact the remedial goals and alternatives discussed in

this RIFFS. This analysis is McClellan AFB's position on which ARARs define the

problem at the Base and those performance requirements that must be met by the
remedial alternatives. These ARARs will be submitted to U.S. EPA and various state

agencies for review. The final ARARs will be identified in the Interim ROD for the
GW OU.

Overview of the Groundwater OU

Groundwater OU Background

McClellan AFB was established in 1936 to function as an air repair depot and supply

base. During World War II, the Base became a major industrial facility with capabili-

ties ranging from bomber and cargo aircraft maintenance to wastewater treatment

capabilities. In the early 1950s, the Base became a jet fighter maintenance depot.

From its beginning, McClellan AFB has used a variety of toxic substances including

solvents, caustic cleaners, metal plating solutions, fuel, oils, and lubricants. In 1979,

RDD10012C46,WP5 (GW RIFFS) D-10 6/23/94
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concern arose over the disposal practices of these materials so a groundwater

sampling effort began. In 1980, trichloroethene was detected in some Base wells.

The historical hazardous material management practices that once occurred at the

Base have contributed to the groundwater contamination that now exists at the site.

Examples of sources that have contributed to the groundwater contamination include:

hazardous waste leaching from unlined disposal pits; leaking underground storage

tanks, surface spills, and improper hazardous material handling practices in aircraft

maintenance areas; and an industrial wastewater pipeline that runs throughout

McClellan AFB which has leaked over many years.

Groundwater levels have historically been higher than today. As the groundwater

levels dropped because of increased agricultural, domestic, and McClellan AFB

pumping, the direction of the groundwater flow changed. This change in the

movement of the groundwater caused the contaminants to disperse, resulting in a

Basewide groundwater problem.

The drop in the groundwater levels has also resulted in deposition of contaminant
residual in the vadose zone. The thickness of the contaminated vadose zone will

continue to increase if the groundwater levels continue to drop. The residual contam-

ination in the vadose zone is a potential ongoing source of contamination to ground-
water.

Generally, the aerial extent of the contaminated groundwater is within, and to a small

extent, beyond the property boundaries of the Base. The four contaminants of con-

cern include trichloroethene, cis-l,2-dichloroethene, tetrachloroethene, and 1,2-

dichloroethane. The contaminants of concern were selected based on the frequency

of detection, whether the concentrations were above maximum contaminant levels

(MCLs) (see Section Potential Chemical-Specific ARARs), and whether the com-

pounds were risk drivers.

Currently, the water table exists at a depth of approximately 95 feet to 105 feet

beneath the surface with seasonal fluctuations of up to 5 feet. However, the water

level is expected to continue to drop as the pumping of groundwater in the area

continues. Additional information on the groundwater conditions at McClellan AFB

is included in Chapter 4 of the RI/FS.

The beneficial uses of the groundwater in the vicinity of the Base include municipal,

agricultural, industrial, and domestic water supply. Although the shallower zones of

the groundwater underlying the Base contain most of the contamination, the Base still

has active supply wells that pump from the deeper, less contaminated aquifer zones.

A wellhead water treatment unit has been installed to treat the water prior to use on

the Base. Outside of the zone of influence, groundwater is pumped for domestic and

agricultural water supplies. The groundwater contamination at the Base threatens the

beneficial uses of these offsite groundwater supplies.

RDD10012C46 WP5 (GW RI/FS) D-12 6m/94
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Overview of Remedial Alternatives

In defining potential ARARs for the McClellan AFB Groundwater OU, the

California Department of Toxic Substances Control (DTSC), the Department of

Health Services (DHS) Office of Drinking Water, the Sacramento Metropolitan Air

Quality Management District (SMAQMD), and the Regional Water Quality Control

Board (RWQCB) were solicited to identify potential ARARs. The agencies were

given a brief description of remedial alternatives that were under_donsideration so

that they could provide a list of applicable regulations. From the lists of potential

ARARs submitted by these agencies, the regulations have been organized into catego-

ries of potential chemical-, location-, and action-specific ARARs and TBCs, and are

presented in this appendix.

In general, the sequence in identifying ARARs for a particular site is to identify the

ARARs that impact remedial goals, independent of possible remedial alternatives.

These are usually the chemical-specific and location-specific regulations. Chemical-

specific laws and requirements regulate the release of specified chemical compounds

or materials possessing certain chemical or physical characteristics into the environ-

ment. Location-specific ARARs relate to the geographical or physical position of the

site rather than the contaminants or the remedial action. Next, the action-specific

ARARs are identified for each remedial alternative. These are basically the perfor-

mance requirements of the system and may impact the cost or implementability of the

alternative. Based on this approach, the ARARs are fixed for a given alternative.

Table D-1 briefly describes the extraction, treatment, and end-use options presented

in this McClellan AFB Groundwater OU RI/FS. There are three extraction options,

each of which will include extraction of groundwater found to have TCE concentra-

tions greater than 500/_g/1. This TCE extraction criterion is referred to as "hot spots"

in this RI/FS. Each extraction option will pump to contain groundwater movement,

i.e., minimize migration of contamination.

There are 12 groundwater treatment options considered in this RIFFS. Each of the

options is made up of single technologies, or combinations of treatment technologies.

The treatment options also include offgas control technologies, where applicable.

The general treatment technology categories include advanced oxidation processes

(AOP), air stripping, and liquid-phase granular activated carbon (LGAC). The AOPs

chemically oxidize all VOCs present to nonhazardous reaction products that exit with

the groundwater stream. UV/ozone AOP, UV/hydrogen peroxide AOP, and ozone/

hydrogen peroxide AOP are the three technologies considered in this RI/FS.

UV/ozone and ozone/hydrogen peroxide AOPs require offgas treatment. These AOP

technologies are also being considered as pretreatment to other technologies such as

air stripping.

Air stripping is performed using a tower to contact groundwater flowing downward

with air flowing upward. VOCs are transferred from the groundwater to the gas and

exit the tower in an offgas stream. The offgas requires treatment before being
released to the environment.

RDD10012CA6 WP5 (GW RI/FS) D-13 6/23/94
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Table D-1
McClellan AFB Groundwater OU

Summary of Extraction, Treatment, and End-Use Options

Page I of 5

Option Name ] Option Description

Extraction Options

104 Increased Cancer Risk Target Extract volume of groundwater vathin plume contaminated
Volume w_th concentration levels equivalent to 10-6 increased

cancer risk or greater.

MCL Target Volume Extract volume of groundwater within plume contaminated
with concentration levels greater than or equal to maximum
contaminant levels (MCL) set by the Safe Drinking Water
Act.

Background Target Volume Extract volume of groundwater within plume contaminated
with detectable concentrations of organics.

Hot Spots Extract groundwater in areas with TCE contamination
greater than 500 _g/l.

Treatment Options

Ozone Peroxide Advance Oxidation

UV Peroxide Advanced Oxidation

Using hydrogen peroxide and ozone air stream, chemically
oxidize VOCs in the extracted groundwater to nontoxic

reaction products which pass system in treated water.

Decompose to oxygen in a catalytic vent control device
ozone not oxidized in reactor.

Equipment: reaction vessel, ozone generator, pumps,
hydrogen peromde tanks and containment

Chemically oxidize the VOCs with hydrogen peroxide,

enhanced with UV light.

Non-toxic reaction products pass system in treated water.

Equipment: reaction vessel with integral UV lamps,
pumps, hydrogen peroxide tanks, and containment

RDD10012CAT.V/P5 (GW RI/FS) D-14 6/23/94
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Table D-I
McClellan AFB Groundwater OU

Summary of Extraction, Treatment, and End-Use Opt!ons

"c_ Page 2 of 5

_¢

Option Name Option Descrl _tion

Air Stripping with Vapor-Phase

Activated Carbon (VGAC)

Air Stripping with Catalytic

Oxidation (CatOx)

Liquid-Phase Activated Carbon

(LGAC)

,/,

Air stripping uses a tower to contact groundwater v,ath mr

where VOCs transfer from the water to gas and exit the

tower In an offgas stream.

The gas ts heated, then passed through actwated carbon

beds where VOCs are removed through gas phase

adsorption onto the carbon. Treated gas is released to the

atmosphere.

Treatment residuals include VOC-saturated carbon, which

is typically regenerated offsite.

Equipment: Air stripping tower, mr blower, pumps, duct

heaters, fiberglass vessels to house the carbon beds, and a
stack.

Remove VOCs from the groundwater with air stripping as
described above.

Remove VOCs in the air stripper offgas by heating the

offgas, and passing it through a catalyst bed, which oxidizes

the VOCs to nontoxic by-products and hydrochloric acid.

A separate scrubber treats offgas if residual hydrochloric

acid is significant to warrant treatment.

Equipment: Air stripping tower, air blower, pumps,

packaged oxidizer system, stack, and, if scrubbing is

required, sodium hydroxide storage system.

Groundwater is passed through activated carbon beds where
the VOCs are adsorbed onto the carbon.

The VOC-saturated carbon is typically regenerated at a
vendor facility offsite.

Equipment: Above-ground skid-mounted carbon-filled

tanks and pumps.

RDD10012C47 WP5 (GW R1/FS)
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Table D-I
McClellan AFB Groundwater OU

Summary of Extraction, Treatment, and End-Use Options

Page 3 of 5

Option Name Option Description

Ozone Peroxide Pretreatment Before

Air Stripping with VGAC

Ozone Peroxide Pretreatment Before

Air Stripping with CatOx

UV Peroxade Pretreatment Before

Air Stripping With VGAC

Using an ozone air stream and hydrogen peroxade, VOCs m
the extracted groundwater are reacted into nontoxic

products. Pretreated groundwater is then passed through an
air stripping tower, and the offgas is then treated through
adsorption as described above for VGAC.

VOC-saturated carbon _s typically regenerated offslte.

Equipment: ozone reaction vessel, ozone generator,
pumps, hydrogen peroxide tanks and containment, a_r

stripping tower, air blower, duct heaters, fiberglass carbon-
bed vessels, and a stack.

Using an ozone air stream and hydrogen peroxide, VOCs m
the extracted groundwater are reacted into nontoxic
products. Pretreated groundwater is then passed through
an air stripping tower, then the offgas is treated through
adsorption as described above for CatOx.

Spent carbon is typically regenerated offslte.

A separate scrubber treats offgas if residual hydrochloric
acid warrants treatment.

Equipment: ozone reaction vessel, ozone generator, pumps,
hydrogen peroxade tanks and containment, air stripping
tower, air blower, packaged oxidizer system, stack, and, if

required, sodium hydroxide storage system.

The extracted groundwater is pretreated by chemically

oxidizing the VOCs with hydrogen peroxide, enhanced with
UV light. The pretreated groundwater ts transported
through an air stripping tower. The offgas is then treated
through adsorption as described above for VGAC.

VOC-saturated carbon is typically regenerated offslte.

Equipment: reaction vessel with integral UV lamps, pumps,
hydrogen peroxide tanks and containment, air stripping
tower, air blower, duct heaters, fiberglass carbon-bed
vessels, and a stack.

RDD10012CA7.WP5(GWRI/FS)
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Table D-1

McClellan AFB Groundwater OU

Summary of Extraction, Treatment, and End-Use Options ,,

•page 4 of 5

Option Name Option Description

UV Peroxide Pretreatment Before Pretreat the extracted groundwater by chemically oxidizing

Air Stripping with CatOx the VOC.s with hydrogen peroxide, enhanced with UV light.

The pretreated groundwater is transported through an air

stripping tower. The offgas is heated, then passed through a
catalyst bed, oxidizing the VOCs to nontomc products and

hydrochloric acid.

Air Stripping with VGAC Followed by
LGAC Post-Treatment

Air Stripping with CatOx Followed by
LGAC Post-Treatment

A separate scrubber treats offgas if residual hydrochloric
acid warrants treatment.

Equipment: reaction vessel with integral UV lamps, pumps,

hydrogen peroxide tanks and containment, air stripping

tower, air blower, packaged oxidtzer system, stack, and if

required, sodium hydroxide storage.

Air stripping results in VOCs transferring from a water to a

gas phase. Offgas is heated and treated as described above
for VGAC. The air stripper water effluent is passed

through carbon beds as described above for LOAC.

Treatment residuals include VOC-saturated carbon, which

is typically regenerated offsite.

Equipment: Air stripping tower, air blower, pumps, duct

heaters, fiberglass vessels to house the VGAC carbon beds,

stack, and above-ground, skid-mounted, carbon-filled tanks
for the LGAC treatment.

Air stripping results in VOCs transferring from a water to a

gas phase. Offgas is heated and treated as described above

for CatOx. The air stripper water effluent is passed

through carbon beds as described above for LGAC.

Treatment residuals include VOC-saturated carbon, which

is typically regenerated offsite. A separate scrubber treats

offgas if residual hydrochlonc acid is sigmficant to warrant
treatment.

Equipment: Air stripping tower, air blower, pumps,

packaged oxidizer system, stack, duct heaters, above-ground,
skid-mounted, carbon-filled tanks for the LGAC treatment,

and, if scrubbing is required, sodium hydroxide storage

system.

RDD10012C47.WP5 (GW RI/FS)
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Table D-I

McClellan AFB Groundwater OU

Summary of Extraction, Treatment, and End-Use Options

Page 5 of 5

Option Name Option Description

Use Existing Groundwater Treatment The exastmg treatment plant uses a combination of elevated

Plant temperature air stripping, secondary water treatment with

LGAC, thermal incineration, and acid scrubbing of the
' incineraior offgas.

Aqueous acid is stored ouslte to control scale m the air

stripper and heat exchangers.

VOC-saturated carbon is regenerated offslte and carbon

backwash water is discharged to McClellan AFB treatment

systems.

End-Use Options

Base Greywater/Nelghboritig Use 200 gpm for McClellan AFB greywater system, sell the

Utilities/Magpie Creek rest to neighboring water utilities with discharge to Magpie
Creek as backup.

Structures/equipment: conveyance pipeline, pump station

and pumps, discharge structure

Base Greywater/Groundwater

Reinjection/Magpie Creek
Use 200 gpm for McClellan AFB greywater system, mject

remainder to groundwater onsite, with discharge to Magpie

Creek as backup.

Structures/equipment: conveyance pipeline, pump station

and pumps, discharge structure, and injection wells.

RDD10012CA7.WP5 (OW RIFFS)
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The third groundwater technology is accomplished using LGAC. This technology

works through the adsorption of contaminants onto carbon beds. Once the carbon

beds are saturated, they are taken offsite for regeneration at a vendor facility. There

is no offgas generated from this process. /.
/ ,

The three offgas treatment technologies included as part of some of the options dis-

cussed in Table D-1 include catalytic oxidation (CatOx) thermal incineration, and

vapor-phase granular activated carbon (VGAC). The CatOx process oxidizes VOCs

to by-products including water vapor, carbon dioxide, and hydrochloric acid (which

can be removed by a caustic scrubber if present in significant amounts).

Thermal incineration employs the heating of the airstream to the point where

airborne contaminants will oxidize through combustion with atmospheric oxygen. The

resulting stream consists of carbon dioxide, carbon monoxide, hydrochloric acid, and

sulfur and nitrogen oxides. Hydrochloric acid may require scrubbing.

VGAC adsorption mechanism is similar to that used to treat groundwater. VOCs

adsorb onto the carbon bed, which is then regenerated at an offsite facility.

Two end-use options considered in this RI/FS use treated groundwater in the

McClellan AFB greywater system with discharge to Magpie Creek as backup.

However, groundwater in excess of that used in the greywater system is sold to a

neighboring utility in one option, and injected into the groundwater system in the

second option. Additional information on the extraction, treatment, and end-use

options is included in Chapters 8, 9, and 10, respectfully.

Potential Chemical-Specific ARARs and TBCs

The potential chemical-specific ARARs and TBCs presented on Tables D-2 and D-3

have been divided into two categories: groundwater remedial goals and surface water

discharge requirements. The criteria listed on Table D-2 are ARARs and TBCs that

represent promulgated regulatory limits and other water quality objectives for the

groundwater underlying McClellan AFB. These numerical values are potential levels

to which the groundwater may need to be remediated. Table D-3 is a list of effluent

limitations for treated groundwater which may be discharged to Magpie Creek from a

proposed groundwater treatment plant.

ARARs and TBCs Affecting Groundwater Remedial Goals

The major regulations and objectives that contribute to the list of potential chemical-

specific ARARs and TBCs for the groundwater remedial goals include the Safe

Drinking Water Act (SDWA), State Water Resources Control Board (SWRCB) Res-

olution 92-49, Region IX Preliminary Remediation Goals (PRGs), U.S. EPA Inte-

grated Risk Information System (IRIS) Reference Doses, California Proposition 65

Regulatory Levels as water quality criteria, California EPA Cancer Potency Factors,

and risk-based remedial action objectives developed through risk assessment.

RDD10012C46 WP5 (Ow RI/FS) D-19 6/'23/94
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Table D-3

Potential Chemical.Specific ARARs and TBCs

Surface Discharge Quality Goals

Page 1 of 3

ARARs TBCs

Clean Water Act Ambient

Water Quality Criteria Inland Surface Waters Plan

Protection of Aquatic Life Freshwater Aquatic Life protection

Compound

Inorganlcs

Aluminum ....

Freshwater Freshwater

Acute Chronic

(_.a) (_/l)

1 -Hour

Average 4-Day Average

(t_Jl) (_/I)

Anumony (9,000) (1,600)

Arsemc 360 190 360 190

Banum --

Beryihum (130) (5 3)

Boron --

Cadmium

Chromium, Hexavalent

Chrommm, Trtvalent

Cobalt

Copper

Cyanide, Total

Iron

Lead

Manganese

Mercury

Molybdenum

Nickel

(3.9)

(16)

1,700

(18)

22

(82)

(1.1)

(11)

210

(12)

52

(3.2)

1 4 a_c

16 d

16 d

7.5f,g

22k

25a, h

0 55 a'b

11d

11 d

5 4 a'e

5 2 k

0 99 a'g

(2.4) (0.012) 2.4 --

(1,400) (160) 653 a,j 73 a't

Potassium

Selemum (20) (5) 20 5 0

Silver (4.1) (0 12) --

Thallium (1,400) (40) --

Vanadmm ......

Zanc 54 a,m 491

Volatile Organic Compeunds

(120) (110)

1,1,1-Tnchloroethane ....

1,l,2,2-Tetrachloroethane ....

1,1,2-Tnchloroet hane

°.

RDD10012COB WPS-1 (OW R1/FS) D-23 6/23/94
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Table D-3

Potential Chemical.Specific ARARs and TBCs

Surface Discharge Quality Goals

Page 2 of 3

Compound

1,1-Dlchloroethane

1,1-Dmhloroethene

1,2-Dlchlorobenzene

1,2-Dlchloroethane

1,2-Dtchloropropane

1,3-Dmhlorobenzene

1,4-Dlchlorobenzene

2-Butanone (MEK)

2-Hexanone

4-Methyl-2-Pentanone

Acetone

Benzene

Bromodmhlorometbane

Carbon Tetrachlonde

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

Cls-l,2-Dlchloroethene

t rans-l,2-Dmhloroethene

D_bromochloromethane

Dlehlorodlfluoromet hane

1,3-Dlchloropropene, Total

Ethylbenzene

Methylene Chloride

Tetrachloroetbene

Toluene

Trichloroethene

Tnchlorofluoromethane

ARARs TBCs

Clean Water Act Ambient

Water Quality Criteria Inland Surface Waters Plan

Freshwater Aquatic Life protectionProtection of Aquatic Life

Freshwater Freshwater

Acute Chronic

0._g/l) (_g/1)

(11,600) n

(1,120)° (743)°

(118,0_0)

(1,120) ° (763) °

(1,120) ° (763) °

(5,3o0)

(11,000)0

(3s,2oo)

(25o)q (5o)

(28,90(I) (1,240)

01,ooo)o --

(11,600) n --

(11,600) n --

(11,000)P --

(11,000)P --

(6,060) r (244) r

(32,000) --

(12,000)P (6,400)P

(5,2so) (s4o)

(17,000) --

(45,000) --

(11,000)P

I-Hour

Average 4-Day Average

(uedl) (_)

RDD10012COB WP5-2 (GW RI/FS) D-24 6/23/94
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Table D-3

Potential Chemical.Specific ARARs and TBCs

Surface Discharge Quality Goals

Page 3 of 3

Compound

Vmyl Chlonde

Xylenes, Total

ARARs TBCs

Clean Water Ac! Ambient _-_"

Water Quality Criteria Inland Surface Waters Plan

Protection of Aquatic Life Freshwater Aquatic Life Protectlo_a

Freshwater Freshwater

Acute Chronic

l-Hour .

Average 4-Day Average

aValue based on hardness of 40 mg_; value increases with increasing hardness

bFor hardness in mg_ as CaCO3, cntenon= e(0 7852[In(hardness)] - 3 490) pg/l.

CFor hardness m mg_ as CaCO3, cntenon= e(1 128[In(hardness)] - 3 828) pg/1.

dValue'developed for chromium VI, may be apphed to total chrommm if valence unknown.

eFor hardness m rag/1 as CaCO3, cntermn = e(0.8545[In(hanlness)l - 1 465) _g_.

fFor hardness m rag/1 as CaCO3, criterion -- e(0 9422[In(hardne_)l - 1 464) ttg_

gFor hardness m rag/1 as CaCO 3, criterion -- e(1 273[In(hardne_)] - 4 705) ttg_.

hFor hardness m rag/1 as CaCO3, criterion = e(1.273[In(hardne._)] - 1.460)

IFor hardness m rag/1 as CaCO3, cntenon= e(0.8460[In(hardness)] + 1.1645) g.g/1.

JFor hardness m rag/1 as CaCO3, cntenon = e(0.8460[In(hardness)] + 3.3612) _g/l.

kproposed.

IFor hardness m rag/1 as CaCO3, cntanon = e(0.8473[In(hardness)] + 0.7614) _g/1.

mFor hardness m rag/1 as CaCO3, entenon= e(08473[In(hardness)] + 0.8604) _g_

nFor sum of dmhloroethenes

°For sum of dlchlorobenzenes

PFor sum of halomethanes.

qFor sum of chlonnated benzenes.

Note

Values m parentheses are TBC criteria, mcledmg federal AWQC that in 57 Federal Reg_ter 60847 were stated not to

be apphcable to the State of Cahforma, and other proposed criteria that have not been promulgated
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In determining whether the SDWA applies to the groundwater underlying McClellan

AFB, the groundwater classification and beneficial uses must first be identified.

EPA's policy for groundwater classification is set forth in the preamble to the NCP

(55 Federal Register 8752-8756). This policy uses the groundwater classification

system provided m the EPA Guidelines for Groundwater Classification under the EPA

Groundwater Protection Strategy (U.S. EPA, 1986). Under this policy, groundwater is

classified in one of three categories (Class I, II, and III) based on ecological impor-

tance, replaceability, and vulnerability considerations. Irreplaceable groundwater that

is currently used by a substantial population or groundwater that supports a vital hab-

itat is considered Class I. Class II groundwater consists of groundwater that is

currently being used or water that might be used as a source of drinking water in the

future. Groundwater that cannot be used for drinking water due to insufficient quality

(e.g., high salinity or widespread naturally occurring contamination) or quantity is

considered to be Class III. The beneficial uses for the groundwater in the McClellan

AFB area, as designated by the Regional Water Quality Control Board, include mun-

icipal, agricultural, industrial, and domestic water supply. Based on these beneficial

uses, the groundwater could be classified as a Class II aquifer because it is being used

as a source of drinking water.

The Safe Drinking Water Act, 42 USC §300(f), et seq., provides limits on the concen-

trations of certain hazardous materials in drinking water "at the tap." The Act estab-

lishes both MCLs, which are enforceable limits, and maximum contaminant level goals

(MCLGs), which are not enforceable against drinking water providers. The SDWA

MCL standards are based on human consumption of water for drinking, cooking,

bathing, etc. Economic considerations and technical feasibility of treatment processes

are included in the justification for these levels. MCLs are applicable to the quality

of drinking water at the tap pursuant to the SDWA and are ARARs for treated

groundwater when the end use is drinking water.

If the treated groundwater that meets the promulgated MCLs is sold to neighboring

utilities as an end-use option, the use of the water as a new source of supply for the

utilities would have to be approved by Department of Health Services, Office of

Drinking Water (DHS-ODW). The California Health and Safety Code, Chapter 7,

Section 4016, states that if the utilities modify or add to their current permitted water

supply, they would have to submit an application to DHS-ODW to have their permit
amended.

MCLGs are established by U.S. EPA under the National Primary Drinking Water

Regulations and are the first step in establishing MCLs. These MCLGs are set at

levels which represent no adverse health risks, and are set at zero for known and

probable human carcinogen.

CERCLA §121(d)(2)(B) provides that CERCLA response actions "shall require a
level or standard of control which at least attains Maximum Contaminant Level Goals

established under the Safe Drinking Water Act." When cleaning up an aquifer, EPA

selects levels that are at least as protective as MCLs, and to the greatest extent possi-

ble, that are at least as protective as non-zero MCLGs. Pursuant to 40 CFR Section
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300.430(e)(2)(i)(B), MCLs and nonzero Maximum Contaminant Level Goals are rele-

vant and appropriate as in situ aquifer standards for groundwater that is or may be

used for drinking water. Therefore, MCLs are potential "releVant and appropriate"

ARARs for aquifers with Class I and Class II characteristics, which would include the

groundwater at McClellan AFB. The California Department of Health Services
MCLs are enforced if the levels are stricter than the SDWA MCLs.

As discussed above, MCLs are enforceable standards designed to apply to the water

within a drinking water distribution system. These standards apply to drinking water

as it comes from the tap. For this reason these values may not represent the

protection of sources of drinking water such as groundwater. The TBC values

presented below may, in some cases, be more stringent than MCLs. For instance, the

health-based criteria may be a more accurate measure of potential impairment of the

beneficial uses of groundwater used for domestic water supply. These values,

although they are not promulgated criteria, may be applied to the contaminated

aquifer.

SWRCB Resolution 92-49 establishes policies and procedures for the oversight of

investigations and cleanup and abatement activities resulting from discharges which

affect or threaten water quality. The Regional Board is authorized to "require

complete cleanup of all waste discharged and restoration of affected water to back-

ground conditions (i.e., the water quality that existed before the discharge)" or the

highest water quality which is reasonable if background conditions cannot be restored.

Technical and economical feasibility are considered.

According to the RWQCB, "background" can be defined as the level at which

contamination can be detected using a reliable EPA analytical method such as

Method 601 or 602 which have detection limits of 0.5/_g/1 for most VOCs. Under

Resolution 92-49, the VOC contaminated groundwater at McClellan AFB would need

to be remediated to 0.5 t_g/1. Resolution 92-49 is currently considered a TBC because

it is not a promulgated regulation. For this reason, the 0.5/zg/l cleanup criterion

would be considered a remedial goal, not an enforceable remedial requirement. This

level, as well as MCLs, was considered in the development of extraction options.

The Safe Drinking Water and Toxic Enforcement Act (also known as Proposition 65)

establishes a discharge prohibition and warning requirement for carcinogens and

reproductive toxins. Under Health and Safety Code §25249.5, "No person in the

course of doing business shall knowingly discharge or release a chemical known to the

State to cause cancer or reproductive toxicity into waters or onto or into land where

such chemical passes or probably will pass into any source of drinking water...."

Health and Safety Code §25249.6 prohibits any person in the course of business from

exposing an individual to such a carcinogen or reproductive toxin without first provid-

ing a clear and reasonable warning. Regulations in 22 CCR §12000, et seq., establish

"no significant risk" levels or "safe use numbers" for chemicals subject to the Act.

EPA has previously considered whether Proposition 65 is an ARAR for federal

Superfund sites and has concluded it is not an ARAR because it does not impose a
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more stringent level of control than federal ARARs. However, these values are

TBCs for compounds without MCL values.

The Integrated Risk Information System (IRIS) is an EPA computer-housed

catalogue of agency risk assessment information for chemical substances. The IRIS

database contains U.S. EPA's most up-to-date chemical risk information. (Marshack,

1993). These values have been reviewed and agreed upon by intra-agency work

groups and represents Agency consensus and are TBC criteria for the groundwater

remedial goals.

The cancer potency factors, which are equal to the risk of getting cancer per unit

dose, are TBC criteria which are distributed by the Cal/EPA Office of Environmental

Health Hazard Assessment. These values have been developed based on information

developed by certain health-related programs. They are expressed in units of

(mg/kg/day) -1.

EPA Region IX has drafted Preliminary Remedial Goals (PRGs) for soil, air, and tap

water which were issued in April 1993, and updated on August 6, 1993. PRGs are

health-based concentrations that can be used as triggers for further investigation or as

initial cleanup goals if applicable. These draft remedial goals are currently under

revision and are not considered ARARs. They are, however, TBC criteria.

To determine compliance with the water quality protection standards discussed above,

the regional board will specify the point of compliance which can be any point in the

aquifer. As stated in 23 CCR 2550.5, the point of compliance is specified to

determine if a release from a waste management unit has occurred and to ensure

compliance with water quality protection standards. These requirements are relevant

and appropriate to groundwater remediation because monitoring, as approved or

established by the regional board, will need to be conducted to determine compliance

with remedial goals.

ARARs and TBCs Regulating Groundwater Discharge

The regulations and objectives that are ARARs for the discharge of groundwater

treatment plant effluent to Magpie Creek include the Clean Water Act and the

RWQCB's Inland Surface Waters Plan. In addition to these regulations, the RWQCB

considers the National Pollutant Discharge Elimination System (NPDES) permit

limitations that have been issued for the existing groundwater treatment plant to be

an ARAR. The criteria included in these materials establishes standards for

pollutants that are discharged to waters of the State.

The main objective of the Clean Water Act (CWA) is to maintain the chemical, bio-

logical, and physical integrity of the navigable waters of the United States. This

objective is achieved through the control of discharges of pollutants to navigable

waters. For the McClellan Groundwater OU site, the surface water of sufficient size

to be considered a navigable water is the Sacramento River. This is fed, in part, by
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Magpie Creek which runs through McClellan AFB and is considered the first water

body of concern for potential discharges.

Under Section 304, EPA is required to publish water quality criteria for specific_ 2

pollutants which are non-enforceable guidelines used by the States to set water ci:wality

standards. The CWA recognizes this primary responsibility of the states in preventing

and controlling water pollution, and for that reason, provides authority to the EPA to

approve State-administered regulatory programs.

On December 22, 1992, EPA promulgated federal water quality standards for toxic

pollutants under the authority of Section 303(c)(2)(B) of the CWA in order to estab-

lish water quality standards required by CWA where the State of Cahfornia had failed

to do so. These numerical standards are restricted to specific toxic pollutants in

California and amend portions of the State standards contained in the Basin Plan.

These criteria are applied to surface waters based on their use classification specified

in 57 Federal Register 60847, 22 December 1992. Magpie Creek could be classified

as an inland water that is not designated as a domestic or municipal water supply.

The human health criteria for the consumption of aquatic life cannot be applied untd

it is determined through an ecological assessment whether aquatic life suitable for

human consumption exists in the creek. An ecological assessment will be performed

at the Base within the next 18 months to determine whether such aquatic life is

present in the creek. These federal water quality standards for the protection of

aquatic life are potentially applicable federal ARARs for surface water discharges to

Magpie Creek.

The Inland Surface Waters Plan is a water quality control plan adopted by the State

Water Resources Control Board. This plan establishes water quality standards for

particular bodies of water, their beneficial uses, and water quality objectives designed

to protect those beneficial uses. The water quality objectives included in the Plan are

currently considered TBC requirements because the Plan was overturned on

October 15, 1993. The tentative agreement prevents the standards contained in the

Plan from being enforced while the State Board seeks to revise the Plan. These TBC

requirements could be used as water quality guidelines for discharges to Magpie
Creek. The Inland Surface Waters Plan and the CWA criteria are listed on

Table D-3.

Some of the compounds listed on Table D-3 do not have regulatory criteria. There-

fore, other TBC criteria have been listed, including federal AWQC that in 57 Federal

Register 60847 were stated not to be applicable to the Sate of California, and other

proposed criteria that have not been promulgated.

The NPDES permit that was issued by the RWQCB for the existing groundwater

treatment plant is a potential ARAR because it sets limitations for VOCs in the

treated effluent. These limitations are currently set at the detection limits for the

EPA 500 methods. There are also specific limitations for inorganic in the permit.

The NPDES permit is a potential ARAR because a new groundwater treatment plant

may have to meet similar limitations.
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Potential Location-Specific ARARs

Potential location-specific ARARs and other criteria for the McClellan AFB Ground-

water OU are listed in Table D-4. Location-specific ARARs differ from chemical-

specific or action-specific ARARs in that they are not closely related to the site's

waste characteristics or to the specific remedial alternative under consideration.

Location-specific ARARs are concerned with the area in which the site is located.

Actions may be required to preserve or protect aspects of the area's environment or

cultural resources that may be threatened by the site's existence or by the proposed
remedial actions.

The major statutes from which the regulations are derived which contribute to the list

of potential location-specific ARARs include:

Resource, Conservation, and Recovery Act

National Archaeological and Historic Preservation Act
National Historic Preservation Act

Endangered Species Act
Clean Water Act

Wilderness Act

Fish and Wildlife Coordination Act

Scenic Rivers Act

Coastal Zone Management Act

Marine Protection Resources and Sanctuary Act

Migratory Bird Treaty Act

Two executive orders are also included: the Executive Order on the Protection of

Wetlands, and the Executive Order on Protection of Flood Plains. R18-8-264.18 (40

CFR 264.18(b)) applies to the citing of new hazardous waste treatment facilities

within the 100-year flood plain.

To the extent that the remedial action will affect historical resources, streams, flood

plains, or wetlands, EPA requires that the potential remedial alternatives comply with

the location-specific requirements. The major statutes and regulations included in the

list of potential location-specific ARARs are described below.

Floodplain Management

The Executive Order on Flood Plain Management requires federal agencies to

evaluate the potential effects of actions that may take place in a flood plain to avoid,

to the extent possible, adverse effects associated with direct and indirect flood plain

development. EPA's regulations to implement this Executive Order are set forth in

40 CFR 6 §6.302(b). In addition, EPA has developed guidance entitled "Policy on

Flood Plains and Wetlands Assessments for CERCLA Actions," dated August 6, 1985.

This policy would potentially apply to any new construction in the flood plains located
at the Base.
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Both federal and state solid and hazardous waste statutes have requirements pertain-

ing to location of facilities in flood plain areas. Treatment unit locations and the

injection well location proposed as part of the remedial alternatives presented in this

RI/FS are not located within the 100-year flood zone hazard areas within McClellan

AFB. The proposed remedial alternatives would not expose people or property to

water-related hazards such as flooding and would be located away from the flood-

plato areas within McClellan AFB. No new permanent buildings are planned in the

100-year flood plato. To the extent that the remedy involves storage or disposal of

solid wastes, the federal and state requirements governing siting and operation of

facilities in the flood plain would be potentially relevant and appropriate.

Historical and Archaeological Resources

The Archeological and Historic Preservation Act establishes procedures to provide for

historical and archeological data preservation which might be destroyed through

terrain alteration as a result of a federal construction project or a federally licensed

activity or program. If proposed remedial action activities would cause irreparable

loss or destruction of significant scientific, prehistorical, historical, or archeological

data, EPA would require adherence to the procedures in the statute to provide for

data recovery and preservation activities.

The National Historic Preservation Act requires federal agencies to take into account

the effect of any federally assisted undertaking or licensing on any district, site, build-

ing, structure, or object that is included in or eligible for inclusion in the National

Register of Historic Places. No structures are to be impacted by the proposed

remedial alternatives. If an eligible structure would have been adversely affected, the

procedures for protection of historic properties are set forth in Executive Order
11593 entitled "Protection and Enhancement of the Cultural Environment" and in 36

CFR Part 800, 36 CFR Part 63, and 40 CFR §6.301(c). These procedures are poten-

tially relevant and appropriate for any action that might impact historic properties.

Wetlands Protection

Executive Order on Protection of Wetlands. The Executive Order on Protection of

Wetlands requires federal agencies to avoid, to the extent possible, the adverse

impacts associated with the destruction or loss of wetlands and to avoid support of

new construction in wetlands if a practicable alternative exists. EPA's regulations to

implement this Executive Order are set forth in 40 CFR 6, §6.302(a). In addition,

EPA has developed guidance entitled "Policy on Flood Plains and Wetlands

Assessments for CERCLA Actions," dated August 6, 1985. Vernal pools exist in the

west area of McClellan AFB. Vernal pools are considered intermittent wetlands by
the U.S. Fish and Wildlife Service and the Clean Water Act. No new construction is

anticipated in the vernal pool area.
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Potential Action-Specific ARARs

Remedial actions may trigger action-specific ARARs, and TBCs. These regulations

define the performance, design, or other similar action-specific controls or restrictions

on acUvities related to the management of hazardous substances or'pollutants.

Table D-5 lists components of the various remedial action options developed for the

GW OU which may trigger action-specific ARARs. --

The potential action-specific ARARs that relate to the extraction options, remedial

alternatives, and end-use options are presented in Table D-6. Table D-6 also lists the

options that will be impacted by the ARARs. The action-specific ARARs include

technology- and activity-based requirements or limitations on actions taken with

respect to hazardous substances at the site. Only the substantive requirements of

these requirements would apply to onsite actions. However, for offsite treatment or

disposal, all hazardous waste laws and regulations must be complied with.

A description of the requirements associated with each potential ARAR and a discus-

sion of the conditions under which the ARAR would be applicable or relevant and

appropriate are included in Table D-6. A more detailed discussion of some of these

ARARs is presented below.

National Contingency Plan (40 CFR 300)

The National Contingency Plan (NCP) is the primary regulation governing CERCLA

actions and establishes procedures for implementing the Superfund program. Under

CERCLA, remedial actions must protect human health and the environment, be cost

effective, comply with ARARs, and use permanent solutions and alternative treatment

technologies to the maximum extent possible.

The NCP specifies nine evaluation criteria used during the detailed analysis of

remedial alternatives. The first two criteria, which must be met by a selected

alternative, are protection of human health and the environment and compliance with

ARARs. The next five criteria are considered balancing criteria and are used to

weigh trade-offs between alternatives. These criteria include: long-term effectiveness;

reduction of toxicity, mobility, or volume of contaminants through treatment; short-

term effectiveness; implementability; and cost. The final two criteria are state and

community acceptance of the selected alternative.

Another provision under the NCP applies to wastes that are left onsite. If a selected

alternative involves leaving waste onsite, then the alternative must be reviewed every

five years to ensure

Clean Water Act

As stated earlier, the objective of the Clean Water Act (CWA) is to restore and

maintain the chemical, physical, and biological integrity of the nation's waters. In

RDDI0012C46.WP5 (GW R[/FS) D-37 6/23/94



2349_22 !

ilj_o

°!]I_
'!ll

D-38



!°

j
_. _ .I _

_'_ _ -

=_ • • _ _

= &

D-39

23_9523



2349524

r/)

o_

i_.

_6

l:

E e

-_'= i i

_'5,.

_o = -,_

1=

_b" _.s

_ i _

_9

<_

" 6_

6_ . ,,¢.

t_

D-40

= B

O

,.? =

t,,,3



2349525

9)

w =

a

;"5

i
O

_Saa aa_

,_ 0 _

(u

o _.

_ t"_ -_
.__

go

_o

<hO_ .=

_

[i

G

_D

8
_J
eq
cq

_ r_o _N

-o'8=

_.o

8

1:1 =

a _

i-

8
el

om_
O

,v

e_
e_

D-41



2349526

_r

+
E

r,,;

r.)

E

II
0

=_

.d

o_ _

__.

o_

+i
,_ (_1

O'
<

0 -- 0

_-_

8

o £

,u_ oEo

t..,

_-_ _=

_ ._ ._

0 _

_ _ 0

!++!;++

0
<

o

mo<

__ _+ _

_uN o

_0

_-_

i!.

__o_
NeNm_

i +
m

o

-- 0

0

++
o

D-42



o

i

o

i 0

>

i°

8

Iii
, _ _

_'_o

D-43

>.=_.

r_

o_

2349527

,.¢
E_

c)



2349528

E -¢
o

l °

--=.

tl

m _

_ _+ _._

-_, _. _ "+_

ii, ,-'
_ _ ° .+

, +_

D-44

m_

,.v

,4h

,-v



r_

o

_w

i
_J

2349529

_4

o

<r:-_ =

11

s,=_8

_ 8

o 8

8 _

'°_ _

O

!-

u_

--_ _
a,=- =_o
_N

"_=.N=

II II II II II II il U II II II II II U

000000000000 _

g

e_

D-45



2349530

addition to the water quality criteria, CWA regulates activities which may result in the

deposition of fill or dredge material into waters of the United States. This regulation

is applicable to actions such as well and treatment plant construction, and other

activities which could potentially disturb or alter streams on the Base. The

discharging of dredged or fill material, or the locating of a structure within a stream,

will need to meet the substantive portions of the CWA Section 404. Bank material

that may fall into the creek could be considered dredged or fill material. If the

remedial alternative selected for this site includes installation of pipelines along or

beneath the creek, this regulation may be an ARAR for the site.

In addition to the CWA Section 404 requirements, work performed within or below a

streambed may require a 401 Water Quality Certification from the RWQCB and/or a

1603 Streambed Alteration Agreement from the Department of Fish and Game.

The Clean Water Act also regulates direct discharges to surface waters. Both onsite

and offsite direct discharges from CERCLA sites to surface waters are required to

meet the substantive requirements of the National Pollutant Discharge Elimination

System (NPDES) program. These substantive requirements include discharge limita-

tions, certain monitoring requirements, and best management practices. These

requirements will be contained in an NPDES permit for offsite CERCLA discharges.

For onsite discharges, as in the potential end-use remedial action of discharging to

Magpie Creek, these substantive requirements must be identified and met even

though onsite discharges are not required to have an NPDES permit.

Resource Conservation and Recovery Act

Many RCRA requirements are applicable or relevant and appropriate to the alterna-

tives presented herein. The RCRA program is a delegable program; the states may

manage the program in lieu of the EPA if the state statutes and regulations are

equivalent to or more stringent than the federal statutes and regulations. California is

authorized to manage the RCRA "base" program, i.e., the requirements in existence

before the passage of the Hazardous and Solid Waste Amendments (HSWA) of 1984.

The EPA enforces the requirements promulgated pursuant to HSWA. Therefore, in

some cases the applicable or relevant and appropriate RCRA requirement will be
cited as state law and in other cases as federal law.

Waste Identification

The key determination that must be made in addressing whether or not RCRA

requirements are an ARAR at a CERCLA site is whether the wastes or contaminated

material at the site are RCRA or non-RCRA (California) hazardous waste, in which

RCRA or California hazardous waste regulations may be applicable or relevant and

appropriate. A material is a hazardous waste if it is a solid waste, if it is not excluded

from regulation, and if it meets one of the following conditions:

Exhibits, on analysis, any of the characteristics of a hazardous waste,

i.e., ignitability, corrosivity, reactivity, and toxicity as determined by a
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toxicity characteristic leaching procedure (TCLP)or California waste

extraction test (WET). The California toxicity characteristic can also be

determined using acute dermal, inhalation, oral, or dquatic toxicity
criteria.

Has been listed as a hazardous waste in the state or federal regulation.

These listings specifically include wastes from non-specific sources (F-

list), wastes from specific sources (K-list), and discarded chemical

products (P- and U-list)

Is a mixture containing a listed hazardous waste and a nonhazardous
solid waste

• Is derived from a listed hazardous waste

If a waste is not a listed waste or it does not contain a listed waste, the determination

as to whether the waste is ignitable, reactive, corrosive, or toxic must then be made.

At McClellan AFB, contaminated media such as groundwater and soil, may contain

contaminants at concentrations exceeding the characteristic waste tests. The

environmental medium must then be handled as if it were a hazardous waste.

"Contained in" Interpretation

The EPA's "contained in" interpretation provides that an environmental medium (e.g.,

soil, groundwater, debris, surface water) that has been contaminated by a listed

hazardous waste above a risk-based level or a level of concern must be managed as if

it were a hazardous waste. Therefore, the RCRA regulations may be applicable or

relevant and appropriate to the management of a contaminated environmental
medium.

Storage

The RCRA storage requirements, 40 CFR 264.170 to 264.178 and the California

hazardous waste storage requirements, 22 CCFR 66264.170 to 66264.178, will be

applicable or relevant and appropriate to the storage of contaminated groundwater or

treatment by-products onsite. These regulations include requirements governing the

use, management, and containment of containers holding hazardous waste.

If the extracted groundwater is determined to be identified as a hazardous waste (e.g.,

a "listed" or "characteristic" hazardous waste), the RCRA secondary containment

requirements will be applicable or relevant and appropriate to the extraction, treat-

ment, and end-use remedial actions selected in the Interim ROD for the McClellan

AFB Groundwater OU site. These criteria include secondary containment or above-

ground piping requirements for the treatment plant influent lines as well as any tanks,

storage containers, and ancillary equipment associated with the groundwater

treatment plant.
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Treatment

Soil vapor extraction units, air strippers, and the other treatment alternatives dis-
cussed in this RI/FS are miscellaneous RCRA units. Therefore, the substantive

requirements of 40 CFR Subpart X, including any closure and postclosure care, will

be applicable or relevant and appropriate.

Injection

RCRA Section 3020 is applicable or relevant and appropriate to injection of treated

contaminated groundwater into or above a formation that contains an underground

source of drinking water.

Land Disposal Restrictions (LDRs)

The land disposal restrictions, 40 CFR Part 268, and the general land disposal prohi-

bition in absence of a permit will be applicable or relevant and appropriate to

discharges of contaminated materials to land. The remedial alternatives presented do

not include land disposal of untreated material, except as may occur through well

installation, and this would be done entirely onsite. Treated water may be injected

into the groundwater through a injection well located onsite.

It should be noted that disposal and displacement are synonymous for purposes of

defining the applicability of LDRs under RCRA. When RCRA hazardous waste is

moved from one part of the "unit" to another part of the same "unit," disposal/place-

ment has not occurred, and LDRs are not triggered. If waste is picked up from

within the unit and treated within the area of contamination in an incinerator, surface

impoundment, or tank and then redeposited into the unit, placement has occurred,

and LDRs are triggered. However, when waste is treated in situ, placement/disposal

does not occur, and LDRs are not triggered. If incineration, LGAC, or advanced

oxidation is selected as part of the remedial action for the treatment of the contami-

nated groundwater at McClellan AFB, and the end use is injection, LDRs become

potential ARARs.

Air Monitoring for Process Vents and Equipment Leaks

The requirements of 40 CFR 264, Subparts AA and BB, and 22 CCR Chapter 15,

Articles 27 and 28, may be applicable to onsite treatment units that treat RCRA

wastes that contain organic concentrations equal to or greater than 10 ppm by weight.

Control devices will need to be monitored and inspected to ensure proper

maintenance and operation. Equipment shall be designed as to prevent leakage of

organic emissions to the atmosphere.

A more stringent RCRA regulation for tanks and containers limiting air emissions

from process vents and equipment leaks is expected to be promulgated in October

1993. This regulation may become a potential ARAR once it goes into effect.

RDD10012C46.WP5 (GW R1/FS) D-48 6/23/94



2349533

Closure and Postclosure

To the extent present or former RCRA units are identified in the source areas,

RCRA closure and postclosure requirements may be applicable or relevant and
appropriate.

A waste management unit is required by CCR 23 2580 to be closed in accordance

with an approved closure and postclosure maintenance plan. This will be necessary if

wastes are to be left in place that could adversely impact groundwater quality.

Groundwater Monitoring and Groundwater Protection Standards

Groundwater monitoring requirements under 40 CFR 264 Subpart F are applicable if

the CERCLA remedial action involves creation of a new disposal unit when remedial

actions are undertaken at existing RCRA units, or where disposal of RCRA

hazardous wastes occurs as part of the remedial action.

The requirements of 40 CFR Section 264.94 establish three categories of ground-

water protection standards that are potentially relevant and appropriate: background

concentrations, RCRA MCLs, and Alternative Concentration Limits (ACLs). The

MCLs under the Safe Drinking Water Act are relevant and appropriate for the site

(see Chemical-Specific ARARs, discussed previously). In complying with SDWA

MCLs, cleanup will also be consistent with RCRA MCLs. When no MCL has been

established, a remediation level that is the equivalent of a health-based ACL under

RCRA may be relevant and appropriate.

Groundwater protection standards are also provided in Title 23 CCR, Division 3,

Chapter 15 and are relevant and appropriate to the cleanup of the contaminated

aquifer. Background concentrations are established as a starting point in determining

cleanup levels. A cleanup level greater than background may be proposed only if the

regional board finds that is technically and economically infeasible to achieve

background levels. If cleanup levels greater than background are proposed, it must

be demonstrated that the contaminants will not result in excessive exposure to

sensitive biological receptors.

Corrective Action

The proposed 40 CFR Subpart S corrective action regulations are TBC to land-based
remedial actions undertaken at the McClellan AFB Groundwater OU Site.

In addition to the federal requirements, 23 CCR 2550.10 requires the discharger to

implement a corrective action program to remediate releases of wastes. A monitoring

program should be established to demonstrate the effectiveness of the corrective

action. This applies to any source contamination areas at the Base.
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Ambient Air Quality Standards and New Source Review

Both the national (federal) and California governments have established ambient air

quality standards (NAAQS and CAAQS, respectively) for a number of air pollutants,

referred to as criteria pollutants. The criteria pollutants include:

• Carbon monoxide (CO)

• Lead

• Oxides of nitrogen (NOx) as nitrogen dioxide (NO2)

Ozone (reactive organic gases [ROG] and NO x are precursors to ozone

formation)

Particulate matter less than 10 microns in aerodynamic diameter

(PMIO)

• Sulfur dioxide (S02)

A project cannot cause or contribute to an exceedance of the applicable NAAQS or

CAAQS. To ensure this, new or modified sources of air pollutants are required to

comply with new source review (NSR) regulations. Sources other than remedial

actions are required to obtain an authority to construct (ATC) permit and a permit to

operate (PTO). NSR regulations are promulgated and permits are issued by the local

air pollution control districts in California. In the case of McClellan AFB, the local

regulatory agency is the Sacramento Metropolitan Air Quality Management District

(SMAQMD).

The SMAQMD proposed new NSR rules (Rule 202) in March 1992. These rules

require that proposed emissions units with a potential to emit ROG, NOx, or CO

must provide offsets for the affected pollutant. Offsets for PM10 and SO 2 must be

provided only if cumulative emission changes exceed 80 pounds per day (lb/day) for

PM10 or 150 lb/day for SO x. Applicants are also required to apply Best Available

Control Technology (BACT) to any new emissions unit or modification of an existing

unit that has the potential to emit ROG, NOx, SO2, PM10, or CO. BACT require-

ments may be considered performance-, design-, or other-action-specific ARARs.

Under NSR rules, BACT would need to be applied to any new treatment alternative

that emits ROG, NOx, SO2, PM10, or CO. In addition, to be compliant with this rule,

offsets would need to be provided by McClellan AFB to meet the NO x requirement.

Other ARARs identified by SMAQMD in a March 11, 1993, letter from Jorge

DeGuzman to Mark Malinowski, Department of Toxic Substances Control, include

the following:
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SMAQMD Rule 401-Ringelmann Chart. No person shall discharge

into the atmosphere from any single source of emissions whatsoever any

air contaminant, other than uncombined water vapor, for a period or

periods aggregating more than three minutes in any one hour which

exceeds 20 percent in opacity or a No. 1 on the Ringelmann Chart, as

published by the United States Bureau of Mines. _t,.

SMAQMD Rule 402-Nuisance: The project should not create a public _

nuisance. This includes a non-acceptable health risk. Risk assessment

must be conducted using SMAQMD's "Permit Procedure Regarding

Criteria for Calculating an Excess Cancer Risk to the Public Whom

May be Exposed to Carcinogenic Air Contaminants from a New/

Modified Toxic Air Emission Source," September 9, 1991.

SMAQMD Rule 403-Fugitive Dust: All reasonable precautions should

be taken not to cause or allow the emissions of fugitive dust from being

airborne beyond the property line from which the emission originates.

New Source Performance Standards

The EPA establishes standards of performance for new sources (NSPS). These

standards reflect the degree of emission limitation and the percentage reduction

achievable through the application of the best technological system of continuous

emission reduction that EPA determines is adequately demonstrated for each particu-

lar source category. EPA must consider the cost of achieving emission reductions and

energy requirements when drafting NSPS.

The only NSPS source category that might be considered applicable to the proposed

offgas treatment alternatives would be those that apply to the thermal oxidizers under

the incinerator requirements, found in Subpart E of 40 CFR, Part 60. These stan-

dards are only applicable to incinerators with charging rates greater than 50 tons per

day. The proposed thermal oxidizer will have a charging rate of approximately

2.0 ton/day, far less than that regulated by the incinerator NSPS.

Requirements for Noncriteria Pollutants- Toxic Air Contaminants

In addition to the criteria pollutants discussed above, there has been increasing

concern about toxic air contaminants in recent years. Toxic air contaminants (TACs)

include airborne inorganic and organic compounds that can have both short-term

(acute) and long-term (carcinogenic, chronic, and mutagenic) effects on human
health.

Prior to the 1990 amendments to the Clean Air Act, the EPA conducted a program

to establish National Emission Standards for Hazardous Air Pollutants (NESHAPs).

NESHAPs were established for benzene, vinyl chloride, radionuclides, mercury, asbes-

tos, beryllium, inorganic arsenic, radon 222, and coke oven emissions. The 1990

Clean Air Act amendments require EPA to set standards for categories and
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subcategories of sources that emit hazardous air pollutants, rather than for the pollu-
tants themselves. The deadline for the first set of EPA standards is November 1994.

NESHAPs set before 1991 will remain applicable.

Under Assembly Bill (A.B) 1807, California has a program for identifying and devel-

oping emissions control and reduction methods for TACs. The California Air

Resources Board (ARB) has identified 15 compounds as TACs; these are dioxins/

furans, ethylene dibromide, ethylene dichloride, benzene, hexavalent chromium, cad-

mium, asbestos, vinyl chloride, chloroform, trichloroethene, methylene chloride, inor-

ganic arsenic, ethylene oxide, carbon tetrachloride, and formaldehyde. Other

compounds are being studied for possible identification as TACs. Control measures

for TACs are being developed by the ARB. None of the control measures developed

to date for the identified TACs are applicable to the proposed thermal oxidizer or its
emissions.

In addition to AB 1807, California has implemented AB 2588, the Air Toxics "Hot

Spots" Information and Assessment Act of 1987. Under AB 2588, industrial and

municipal facilities must inventory and report emissions of listed toxic substances.

High priority facilities must conduct risk assessments. McClellan AFB has prepared

and submitted a health risk assessment based on 1989 facility-wide emissions. Follow-

on legislation may require pollution control, but no such legislation has been enacted
at this time.

SMAQMD has released a "Permit Procedure Regarding Criteria for Calculating an

Excess Cancer Risk to the Public Whom May be Exposed to Carcinogenic Air

Contaminants from a New/Modified Toxic Air Emission Source," September 9, 1991.

This permit procedure requires screening and potentially refined risk assessment of

human health effects associated with exposure to toxic air contaminants. Both resi-

dential and workplace exposures must be evaluated. Cancer risks are considered

acceptable if risks do not exceed one theoretical excess lifetime cancer case per

million individuals. If the applicant applies Toxic Best Available Control Technology

(TBACT), risks are acceptable if they do not exceed 10 theoretical lifetime cancer

cases per million individuals. The proposed groundwater treatment project will be

required to conduct a risk assessment and demonstrate acceptable risks, as mentioned

previously in the discussion of SMAQMD Rule 402--Nuisance.

Potential Nonspeeific ARARs

In addition to the action-specific requirements discussed in Table D-6, there are a

number of regulations or requirements that may not be related to a particular reme-

dial action and do not fit the description of a chemical-specific or location-specific

.MLARs; however, these regulations or requirements may be considered relevant or

applicable to several potential remedial actions. These potential ARARs are

addressed in this section and should be evaluated during the selection and design of
remedial actions at the McClellan AFB Groundwater OU Site.
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SWRCB Resolution 68-16

This resolution requires the continued maintenance of high quality water of the state.

Unlike the federal antidegradation policy, this state policy includes groundwater as

well as surface water. Water quality may not be allowed to be ddgraded below what

is necessary to protect the "beneficial uses" of the water source. Befieficial uses of

waters in the vicinity of McClellan AFB are identified in the Inland Surface Waters

Plan.

Resolution 68-18 applies most often to CERCLA cleanups that involve extracting,

treating, and discharging treated groundwater. Activities that discharge to high qual-

ity waters (unaffected surface or groundwater) require the use of "best practicable

treatment or control" of the discharge to avoid pollution or nuisance and maintain

high quality. Best practicable treatment would take into account technical and

economic feasibility. Any remedial actions at McClellan AFB must take into account

the protection of beneficial uses and the maintenance of high quality waters in the

area.

Porter-Cologne Water Quality Control Act

The State Water Resources Control Board and the Regional Water Quality Control

Boards derive their statutes from Porter-Cologne and, as such, are responsible for the

protection of existing and probable future beneficial uses of State waters. Under

Porter-Cologne, the Regional Boards' objectives are achieved primarily though an on-

going basin planning program and the establishment of requirements for the discharge
of waste to waters or to the land of the state where such discharge has the potential

for water quality impacts. Additionally, waste discharge requirements (WDRs) are

written to implement regulations promulgated by the State Board in Title 23 of the

CCR. The establishment of the WDRs by the State Boards may be necessary to

regulate any proposed offsite discharge where CERCLA waste has been mixed with

non-CERCLA waste. The substantive requirements of Porter-Cologne would also be

ARARs for nonsite remedial activities. Requirements under Porter-Cologne could be

chemical-specific, action-specific, and/or location-specific.

Probable ARARs for Selected Alternatives

In selecting probable ARARs from the list of potential ARARs for any given site, a

number of uncertainties must be accounted for and assumed. Unknown parameters

include the actual extent of contamination, and the actual effectiveness of the innova-

tive technology selected in the ROD. These uncertainties are discussed in detail in

Chapter 6. These unknowns cannot be clarified until after remediation has begun

and results of remedial action (RA) monitoring are examined. For example, results

of RA monitoring may report more extensive contamination or other contaminants in

addition to those assumed in the ROD. These revelations may trigger different

ARARs, prompting modification of the ROD to ensure protectiveness and effective
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remediation. Figure D-4 graphically links the uncertainties assumed in this RI/FS and

how they ultimately affect the ARARs.

Earlier in this appendix, chemical-, location-, action-, and non-specific ARARs were

assembled as potential ARARs based on the extent of contamination known to exist

in the McClellan AFB Groundwater OU and potential remedial actions presented in

this RI/FS. At this point in the analysis, probable ARARs are defined for the extrac-

tion, treatment, and end-use remedial actions for the preferred alternative as

presented in the RI/FS.

Once a proposed remedial action has been selected as part of the RI/FS process, an

ARARs analysis must be performed for that remedial alternative. An ARARs

analysis assembles probable location- and chemical-specific ARARs independent of

the RA as well as those action-specific ARARs triggered by the proposed RA. If,

during final selection of ARARs it is determined that the RA does not meet all

criteria set in the ARARs, either a waiver would be included in the Interim ROD, or

the RA would have to be reevaluated. Selection of the probable ARARs from the

listing of potential ARARs is analogous to a sieve screening where all the potential

ARARs become probable ARARs for the proposed RA and only a few "pass through

the screen" when they do not specifically apply to the proposed RA (e.g., certain

action-specific regulations). Figure D-5 presents the process of selecting probable

ARARs, including provisions for inclusion of waivers in the ROD.

Two remedial actions were initially proposed to remediate the contaminated

groundwater in the McClellan AFB Groundwater OU. On the east side, the

proposed RA was to extract to MCL target volume, treat by air stripping followed by

LGAC with VGAC offgas treatment, and greywater end use with excess sold to

neighboring utilities. On the west side, the proposed remedial actions were to extract

to MCL target volume, use the existing or modified groundwater treatment plant for

treatment, and onsite greywater end use with excess sold to neighboring utilities. The

target volume and end-use options have been revised based on agency response to

these proposed alternatives. The agencies will not accept the MCL target volume

because it would not be protective of the aquifer as a drinking water source.

Therefore, the 10 .6 additional cancer risk target volume has been selected as the

preferred containment option.

In addition, the proposed end-use option that involves the selling of treated

groundwater to local utilities has been reviewed by the DHS-ODW who responded to
the alternative with a letter to Doris J. Varnadore dated 6 December 1993. This

agency has determined that the use of treated groundwater for domestic consumption

will not be approved because of the potential to introduce toxic contaminants into the

water supply. The letter from DHS-ODW which details the agencies response to the

proposed end-use option is included as Attachment D-1. Because the treated

groundwater cannot be sold to the utilities, the injection end-use alternative has now

been selected as the preferred end-use option.
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Table D-7 is a summa D, of the zLRALRs that apply to' these proposed alternatives.

They represent the chemical-specific water quality criteria that the subsurface and

treated groundwater must meet, the performance criteria that the treatment systems

must comply with, and the requirements that will govern how and where the

treatment facility will be located and operated.
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Table D-7

Probable ARARs

East Side: 10 .6 Additional Cancer Risk Target Volume/

Air Stripping followed by LGAC with VGAC Offgas TreaUnentfInjection
West Side: 10 -6 Additional Cancer Risk Target Volume/

Existing Water Treatment Plant/Injection

Page I of 3

ARAR Citation

Location-Specific ARARs

1. 100-year flood plain 40 CFR 264.18(b)

23 CCR 2531(c)

22 CCR 66264.18(b)

22 CCR 66270.14(b)(11)

2. Within flood plain Executwe Order 11988, Protectton of Flood
Plains

40 CFR 6, § 6.302(b)

3. Within historic or archaeological area National Archaeological and Htstorical

Preservation Act (16 USC Secuon 469);
36 CFR Part 65

4.

5. Wetlands

,

Critical habitat for endangered or

threatened species

Area affecting stream or other body of
water

Endangered Species Act of 1973 (16 USC 1531

et seq.); 50 CFR Part 200, 50 CFR, Part 402

Migratory Bird Treaty Act (16 U.S.C. 703-712)

with list of protected birds in 50 CFR 10.13

California Endangered Species Act

California Fish and Game Code Sections 2070,

2080, 2090-2096 14 CCR Section 670.5

Executive Order 11990

Protection of Wetlands

(40 CFR 6, § 6.302(a)

Clean Water Act Section 404;

40 CFR Parts 230, 231

California Fish & Game Code Section 1603

Fish and Wildlife Coordination Act (16 USCC

661 et seq.); 40 CFR 6.302

California Fish and Game Code

CWA Section 404

40 CFR 230
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Table D-7

Probable ARARs

East Side: 10 -6 Additional Cancer Risk Target Volume/

Air Stripping followed by LGAC with VGAC Offgas Treatment/Injection
West Side: 10-6 Additional Cancer Risk Target Volume/

Existing Water Treatment Plant/Injection

Page 2 of 3

ARAR Citation

Loeation-Specific ARARs (continued)

7. Sole-source aquifer SDWA 42 USC Section 300n;
40 CFR Section 146.4

8. Hazardous waste site 20 CFR 1910.120

9. Security 22 CCR 66264.14

Action.Specific ARARs

1. Waste identification 22 CCR 66261

2. Container storage 40 CFR 264.171 (R18-18-264.170, et. seq,)
40 CFR 264.172 - .178, inclusive

3. Storage 22 CCR 66262.34

4. Tank systems

6. Miscellaneous treatment

7. Air emissions from groundwater treatment

8)

40 CFR 262 (Subpart J)

Title 23 CCR Div. 3, Chapter 16
40 CFR 264.192-197, inclusive
40 CFR 270.16

Direct discharge of treatment system
effluent

40 CFR 264 (Subpart X)

40 CFR 268 (Subpart D)
22 CCR 66264.601

22 CCR Article 17, Chapter 15

40 CFR 61

40 CFR 264, Subpart AA, and 22 CCR, Article

27, Chapter 15

40 CFR 264, Subpart BB, and 22 CCR Arncle

28, Chapter 15
SMAQMD Rule 202

SMAQMD Rules 401, 402, and 403

9. Incineration

40 CFR 122, 125, and 136

50 FR 30784 (July 29, 1985)
Inland Surface Waters Plan and the Central

Valley Basin Plan

40 CFR, Part 60, Subpart E
22 CCR 66264.343

22 CCR 66264.345

10. Land disposal restrictions 22 CCR Section 66268
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Table D-7

Probable ARARs

East Side: 10 "_Additional Cancer Risk Target Volume/

Air Stripping followed by LGAC with VGAC Offgas Treatment/Injection
West Side: 10 "_Additional Cancer Risk Target Volume/

Existing Water Treatment Plant/Injection

Page 3 of 3

ARAR Citation

Action-Specific ARARs (continued)

11. Injection 40 CFR 144.12-144.21, inclusive
40 CFR 146.4, 146.13

California Water Code, Division 7 Section 1300

et seq.
Basin Plan for the Central Valley Region
SWRCB Resolution 68-16

Chemical-Specific ARARs

1. Groundwater remedial goals 40 CFR 300.430(e)(2)(i)(A)(2)
California Domesuc Water Quality and

Monitoring Regulations CCR 22, Chapter 15

2. Groundwater discharge requirements Clean Water Act, USC Section 1251 et seq.
Inland Surface Waters Plan
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Introduction

The objective of this technical memorandum is to determine the approximate number

of additional monitoring wells that would be required to adequately monitor each of

the proposed extraction networks. This information was used to develop budget level

cost estimates for each of the extraction networks and to provide a basis for the costs

presented.

The Groundwater OU remedy will be implemented using a phased approach, with

each phase being preceded by a work plan and detailed sampling and analysis plan.

Each phase will terminate with a report presenting the data collected during that

phase and the results of the analyses performed on the data to revise the conceptual

model of the site. The sampling and analysis plan developed for each phase will

contain a detailed description of where each monitoring well is placed, its designation,

and the rationale for its location. That detailed information is beyond the scope of

this document and is not necessary to meet the objectives presented above.

Description of Current Monitoring Program

The current interpretation of the remedial action target volumes is a function of the

groundwater monitoring network and the frequency of sampling of the individual

wells. At McClellan AFB, the sampling of monitoring wells is variable, with some

wells sampled quarterly while others have not been sampled for several years. The

Groundwater Sampling and Analysis Program (GSAP) sampling schedule is

periodically revised based on observed groundwater flow directions, plume

boundaries, histories of analyses from each well, and redundancy of data. This

sampling frequency has a significant influence on the understanding of the distribution

of contamination because groundwater contaminant _oncentrations in critical areas

may not be available to aid in the interpretation. To demonstrate the variability in

the sampling program, figures have been developed to show the date of latest

sampling by color code. The date of the most recent sampling of groundwater
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monitoring wells at the Base screened in Monitoring Zones A, B, C, and D/E are

indicated on Figures E-1 through E-4, respectively.

It is apparent from Figure E-1 that almost half of Monitoring Zone A wells have not

been sampled since January 1992, and as many as 20 percent of the wells have not

been sampled since January 1986. This is partly because of the fact that numerous

A-zone wells have gone dry over the last several years. Figures E-2 and E-3 suggest

that far fewer Monitoring Zones B and C wells have been dropped from the

monitoring program. Most of the wells in these units have been sampled since

January 1992, and of those that have not, most have been sampled since April 1989.

The wells in Monitoring Zones B and C that have been dropped from the monitoring

program are located in the hot spot areas and have consistently shown high levels of

contamination. Because of the small number of wells in Monitoring Zones D and E,

most have been retained in the monitoring program.

Methodology for Selection of Well Locations

The groundwater monitoring networks developed for the recommended remedial

alternatives are designed to achieve two major objectives:

. To better define the spatial distribution of contamination at the Base to allow

refinement of the remedial action target volumes.

. To provide an adequate number of monitoring points so that the effectiveness

of the extraction network at containing contaminated groundwater can be
assessed.

New recommended well locations are classified by their primary function. The two

primary functions of the proposed wells are water quality monitoring and monitoring

of the extent of hydraulic containment of the remedial action target volumes. It

should be noted that even the hydraulic containment wells will be constructed with a

minimum 4-inch-diameter and will be sampled at some frequency to improve the

definition of water quality across the site. On the basis of the interpretation of the

groundwater quality data, some of the wells originally proposed for hydraulic

monitoring may become critical to the understanding of the distribution of

contamination. These wells will then be added to the routine groundwater quality

monitoring network. Other wells originally proposed for water quality monitoring

may fail to provide critical monitoring data, and these will be dropped from the water

quality monitoring network.

RDD10012D7B.WP5 (GW RI/FS) E-2 6/23/94
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Groundwater Quality Wells

This set of monitoring wells is designed to improve the understanding of the spatial

distribution of contamination at the Base. The current understanding of the extent of

the remedial action target volumes is heavily influenced by the locatibn of the existing

momtoring wells. The current distribution of monitoring wells in each monitoring

zone was evaluated, along with the monitoring data used to develop the "target

volumes, in an attempt to identify strategic well locations to reduce the uncertainty in

target volume extent. In many areas, the currently identified target volumes are

defined by widely spaced monitoring wells, and additional groundwater monitoring

points are required to reduce the uncertainty in the location of the target volume
boundaries.

Hydraulic Containment Monitoring Wells

This set of monitoring wells was developed to provide monitoring of the hydraulic

containment of contaminated groundwater created by the extraction network. To

adequately monitor the degree of containment of the target volume, a sufficient

number.of wells must be located around the perimeter of the target volume to

demonstrate that a hydraulic gradient exists driving flow inward toward the extraction

wells. This type of network will confirm horizontal capture of the contaminated

groundwater. The other component of the hydraulic monitoring system is a network
of wells that will demonstrate that vertical containment is achieved. In areas where

contamination exists in a shallow monitoring zone overlying an uncontaminated

deeper zone, monitoring wells should be installed to confirm that an upward gradient

has been created by the extraction system to prevent the downward movement of
contaminants.

Although it would be desirable to monitor the hydraulic gradients present along the

entire perimeter of each target volume, the number of wells required to achieve this

level of monitoring would be impractical. As an alternative, the hydraulic monitoring

wells were situated in areas where a failure of containment is most likely. These are

mainly on the southern edge of the target volumes where regional groundwater flow

patterns are working against the containment system. Conversely, only a few hydrau-

lic containment wells are required on the north boundary of the target volumes since

the natural southerly groundwater flow direction will carry contamination to the
extraction wells.

The hydraulic containment monitoring system presented below is based on the cur-

rent interpretation of the target volume extent. Obviously, as additional groundwater

quality information is collected and analyzed, target volume definitions may change.

It should be understood that if the boundary of a given target volume changes signifi-

cantly in the future, the associated hydraulic monitoring system will be adjusted as
well.
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Proposed Groundwater Monitoring Networks

This section presents the groundwater monitoring networks developed according to

the strategy described above. The network developed for the MCL target volume will

be presented first followed by those developed for the risk and background target

volumes. Finally, additional Monitoring Zone D wells are proposed to gather addi-

tional information to improve our understanding of the spatial extent of

contamination in that zone. This well layout is independent of any assumption of

target volume extent.

MCL Monitoring Network

The groundwater monitoring network developed for the MCL target volume is pre-

sented in Figures E-5 through E-7 (located in a pocket at the end of this appendix)

for Monitoring Zones A, B, and C, respectively. These figures show the approximate

locations of the proposed new groundwater quality monitoring wells and the new

hydraulic containment monitoring wells. Also shown on these figures is the extent of

the MCL target volume in each monitoring zone and the location of the existing

monitoring wells. Table E-1 summarizes the number of each type of monitoring wells

required for each monitoring zone.

Risk Monitoring Network

The groundwater monitoring network developed for the risk target volume is pre-

sented in Figures E-8 through E-10 (located in a pocket at the end of this appendix).

These figures present approximate well locations for Monitoring Zones A, B, and C,

respectively, along with the Risk target volume extent in each monitoring zone. The

total number of groundwater quality monitoring wells and hydraulic containment wells

required to monitor this target volume are summarized in Table E-1.

Background Monitoring Network

The groundwater monitoring networks developed for the background target volume

are presented in Figures E-11 through E-13 (located in a pocket at the end of this

appendix). These figures present approximate well locations for Monitoring Zones A,

B, and C, respectively. The total number of groundwater quality monitoring wells and

hydraulic containment wells required to monitor this target volume are summarized in
Table E-1.
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Table E-I

Groundwater Monitoring Network Well Summary

Hydraulic Containment Water Quality

Monitoring Zone Monitoring Wells Monitoring Wells

MCL Target Volume

A 21 28

B 9 10

C 0 9

Totals 30 47

Risk Target Volume

A 28 38

B 9 15

C 0 17

Totals 37 70

Background Target Volume

A

B

C

Totals

36 39

10 18

4 14

50 71

Monitoring Zone D Wells

The proposed new Monitoring Zone D wells are presented in Figure E-14. Because

of the limited amount of water quality information available for this unit, these wells

are located to improve our understanding of the spatial extent of contamination in

this zone. Additional monitoring wells will likely be required to fully define the extent

of contamination in Monitoring Zone D, but their locations cannot be determined

until sampling results are obtained from the new wells proposed.

RDD10012D7B.WP5 (GW RI/FS) E-9 6/23/94
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Data Management Overview

Data management can be defined as the functions of creating and accessing stored

data, enforcing data storage conventions, and regulating data input and output. The

stored data will include physical, chemical, or biological parameters measured in

groundwater, surface water, soil, sediment, or other types of media at the McClellan
AFB.

Data management for McClellan AFB will involve the use of a computerized environ-

mental data management system. The system will provide a centralized, secure loca-

tion for environmental data of known quality that can be shared and used for multiple

purposes. The data management system will assist in the information flow for the

project by providing a means of cataloging, organizing, archiving, and accessing infor-

mation. The data management system alone will not analyze or graphically display

the data; its function is to provide an "electronic filing cabinet" for the project's

environmental data. These data may then be used with other software for data

analysis, plotting, and presentation.

The data management process will include three main elements:

Database-An organized and structured storehouse of data used for

multiple purposes.

Data Management Procedures-The steps involved in the data manage-

ment process.

Personnel-People who develop, implement, and administer the

database and procedures.

RDD10012E2B.WP5 (GW RI/FS) F-1 3/23/94
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McClellan AFB Database

This section describes the database that will be used to store historical and new data

collected as part of the McClellan AFB groundwater remedy. Data for the ground-

water remedy will initially be stored in CH2M HILL's environmental data manage-

ment system written in Paradox _. Data will then be download directly into the exist-

ing Technical Information System, supplemented by Supervisory Control and Data

Analysis (SCADA) software.

The McClellan database will consist of several tables, along with associated forms,

reports, and validation files. Each of the database tables can be categorized into one

of three data types:

Primary Data, which includes spatial data, describing locations, temporal

data describing events, and measurement data describing quantitative
measurements that can be referenced to locations and events.

Lookup data (also called referential data), which provide additional

pieces of information that are cross-referenced to primary data.

Dictionary data, which are a special set of referential data describing
the database.

Data Management System Implementation

Implementation of the data management system requires established data manage-

ment procedures and the personnel required to execute these procedures.

Successful data management is based on understanding the project information flow.

The data collected in the field and the data generated from analytical work completed

at the laboratory must go through an established route to those involved in project

evaluation and decision-making. Figure F-1 illustrates the project information flow

for McClellan AFB groundwater remedy data to be entered into the computerized
database.

Data Management Procedures

Data management procedures are a crucial part of the data management system.

Established procedures are necessary to ensure consistency among data sets, internal

database integrity, and a verified, usable data set. The tasks and procedures that will

be performed for all McClellan AFB data include:

Data mapping

Electronic data interchange

Data entry and verification

Data presentation and analysis

RDD10012E2B WP5 (GW RIFFS) F-2 3/23/94



2349568

L

Z

• ** _ " •

_U

_ cola- _.

8

0
n-
.=i
0

0



2349569

• Data administration

Data Mapping

Data mapping is a term that describes the process by which the collected

environmental data are selected, marked, and correctly named for entry into the data-

base. Data mapping often involves annotating laboratory data reports to show which

pieces of information contained on the report go in the database and which pieces do

not. In a sense, the annotated laboratory report provides a map for the data manage-

ment team.

Field reports especially need to be annotated to show which pieces of information

(data elements) are destined for the database. Often, comments in a field notebook

need to be condensed to fit in a database field with a certain length; certain

comments might be irrelevant while others could be extremely important. The

project team (not data management personnel) will make these decisions and will

provide an annotated copy of the field notebook (a map).

Similarly, for electronic data, a map will be developed that illustrates the way in which

the data" find their way into the database. This will involve printing the first page of

the electronic data file and annotating it.

Data mapping is especially crucial when data are coming in from separate sources

(e.g., multiple consultants or multiple laboratories). To effectively compare and

analyze data, data must be represented in an internally consistent manner, whether

taken from field notebooks, laboratory reports, or electronic data files.

An important part of the mapping process involves proper naming of the data ele-

ments. The following subsections describe special naming considerations needed for

mapping data in the McClellan AFB database.

Station

Station 1D. Station IDs will be standardized. Subtle differences such as dis-

tinguishing between MW1 and MW01 will affect the user's ability to group and com-

pare data. These types of issues will be addressed in the SAP before station IDs are
entered into a database.

The manner in which station IDs are assigned will affect how the data are presented

in reports. It is common to sort by station ID; therefore, special attention will be

given to these codes. In general, station and sample IDs will be assigned in view of

the way they will sort alphanumerically. A common sorting problem occurs when se-

quential well numbers are assigned without consistent use of digits. For example, the

well numbers below will alphanumerically sort as follows:

RDD10012EZB.WP5 (GW RI/FS) F-4 3/23/94
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Well Sort Order

MW1 MW1

MW2 MWIO

MW3 MWIO1

MWIO MWll

MWll MW2

MW21 MW21

MW35 MW3

MWI01 MW35

Therefore, if well numbers extend into the hundreds, well numbers that all have three

digits (e.g., MW001, MW002, MW010) will be assigned. The same convention holds

for sample IDs or any other alphanumeric field for which sorting will be desired.
Minimizing the number of digits for stations will also reduce the likelihood of

incorrect data entry and use.

Coordinates. To facilitate plotting of coordinates and elevations, station location co-

ordinates will be of the same units of measure and sitewide reference frame for all

stations monitored.

Sample

Sample ID. Sample IDs will be standardized as sequential numbers. The same

sorting considerations exist as for the station ID. It is unnecessary and redundant to

build codes into the sample ID when that information can be stored in another field

in the sample table. Simplifying sample IDs is beneficial for several reasons,

including:

Redundancy is minimized.

Sample IDs are blind to analytical laboratories.

Transcription errors are reduced.

Subsample Codes. Subsample codes identify duplicates, replicates, splits, and field

blanks. A coding scheme will be used to identify the type of subsample (e.g., field

duplicate, split sample), plus a unique sequential number (if required). Codes for the

type of subsample will include the following:

RDD10012E2B.WP5 (GW RI/FS) F-5 3/23/94
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Field Duplicate FD

Replicate RE

Split SP

Rinsate Blank RB

Bottle Blank BB

Trip Blank TB

Equipment Blank EB

For related samples, a unique sequential number will distinguish samples having the

same subsample code (e.g., FD01). These codes will never be part of the sample ID

or be disclosed to the laboratory performing analyses of the sample.

Sample Matrix Codes. Sample matrix codes indicate the type of material being sam-

pled (e.g., soil, water) and will be identified prior to sampling and used in a consistent
manner. The codes will be defined in a matrix reference code table (lookup) and as

part of the system documentation.

Field Measurements and Analytical Values

Parameter Codes. Field parameter names will be matched to parameter codes in the

appropriate reference code table (lookup). Likewise, the chemical names or codes

used by the analytical laboratory will be matched to the parameter lookup.

Qualifiers. Field and laboratory qualifiers will be defined either in a miscellaneous

lookup or in the project documentation. Consideration will be given to standardizing

qualifiers even if they differ among laboratories (e.g., some laboratories use B for
estimated values while others use J, some laboratories report undetected constituents

with < while others use U). If decisions are made to change reported qualifiers, the

decision will be documented and hard copies of the original data changed.

Units of Measure. Units of measure must be reported for each field and analytical

parameter. If concentrations are reported in different units for the same parameter,
a decision will need to be made whether or not to standardize to one set of units or

to retain the original units and remain consistent with the source of the data.

Conversion to consistent units is crucial when calculating summary statistics on a data

set.

Batch

Batch ID. The batch ID stored in the database is usually the laboratory sample ID

associated with any given sample. If the laboratory sample ID is the same for

different groups of chemicals, a letter code can be added to the existing laboratory

sample ID that corresponds to the chemical group. For example, for a typical labora-
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tory sample ID of 21234-001, the batch ID for the volatiles analysis associated with

this laboratory ID could be 21234-001V; the batch ID for the semivolatiles analysis
could be 21234-001S.

If laboratory IDs are not available, a convention will be used to distinguish different

groups of analyses (e.g., the sample ID plus a letter code defining the chemical

group). " _

Electronic Data Interchange

To facilitate data interchange between McClellan AFB, regulatory agencies, and

CH2M HILL, and other subcontractors, detailed specifications will be developed for

both receipt and delivery of electronic data.

Data Importing of Treatment System Data

Electronic data format specifications will be developed as part of the overall labora-

tory analysis or subcontractor contract. Laboratories providing electronic data must

be able to deliver data on IBM PC-compatible 5-1/4-inch or 3-1/2-inch disks in

comma-delimited, string-quoted ASCII format. The exact format will be negotiated

as part of the contract. It will also be specified that electronic data must match labo-

ratory reporting forms.

For producing electronic data, there are several degrees of automation depending on

the instrumentation and analytical methods. Data may be manually entered by

laboratory personnel to accommodate the client's electronic data requirements. This

results in errors, extra quality control time at the laboratory, and longer delivery

times. Serious consideration will be given to evaluating the time it would take data

management personnel to manually enter and check the data versus having laboratory

personnel perform the same task.

Data Importing of Water Level Data

Electronic data format specifications will be developed as part of the overall innova-

tive technology strategy. A network of transducers capable of transmitting pressure

readings continuously is possible. For the remedial action, it is recommended that

water levels from transducers be electronically downloaded daily with weekly time

trends submitted to the EMR and reported monthly to the agencies.

Data Exporting

Electronic data specifications will required for end-use software tools used to present

and analyze the data. An identification scheme for disks and file information will be

included with each transmittal of electronic data, and a hard copy of the raw data will

be included. The exact format for data exporting will be determined on a case-by-

case basis as required.
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Data Entry and Verification

Data entry and verification is the process by which data are correctly entered into the

database. It is usually desirable to download data electronically into a database; this

minimizes transcription errors and reduces data entry and verification time dramatic-

ally. Most laboratories can provide electronic deliverables generated from their

instruments in some format. As discussed in the previous section, specifications for

electronic data transmittal will be developed when preparing the overall laboratory

analysis contract prior to field sampling efforts. Some data, such as descriptive station

and sample information, will probably need to be entered manually. Both electromc

and manual data entry involve three steps:

Q

Data preparation

Data import and entry
Data verification

Electronic Data

Preparation. Incoming data will be checked for completeness by comparing the data

received with Chain-of-Custody forms. Electronic data disks will be logged in, and,

when it has been verified that files received match the transmittal paperwork, the

disks will be copied and archived for the project files. If any errors or discrepancies

are noticed, corrections to the diskettes will be initiated by the data management

personnel, but must be made only after authorization by the responsible parties.

Documentation of the discrepancies will be made and distributed to the project

personnel

Entry. Data will be downloaded into temporary database tables, at which point the

tables can be restructured to fit the database structures if required. If not already in

final format, the tables will be filtered and mapped with the appropriate station,

sample ID, batch ID, parameter, and qualifier codes as designated in the import

specification (discussed under Data Importing) structures will be documented.

Verification. The data file will be printed, and the following will be verified against

hard copies of the data:

• The number and identity of all samples.

To identify any initial problems, 100 percent of all analytical values and

qualifiers on the first files received from laboratory, 10 percent there-
after.

If there are any discrepancies between the electronic submittal and the hard copies,

the entire electronic submittal will be manually checked against the hard copy data.

The laboratory will be notified about the errors, and corrective action will be taken.

When the temporary tables have been verified as complete and accurate, they may be

loaded into final database tables.
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Manual (Hard Copy) Data

Preparation. Incoming data will be checked for completeness by comi)aring the data

received with the Chain-of-Custody forms. Filing and coding will be performed as

follows:

• Manual Filing:

Field Data-Make one copy of the field data and the file

original. Provide a copy to a designated project team member

for a technical quality check.

Analytical Data-Make one complete copy of the results for an

in-house quality assurance (QA) check at the appropriate level

for the project. A second copy of the data will be made (without

QA information) to be used for data entry. Hard copies of data

submitted for entry into a database must be complete and final

to minimize the possibility of error. File the original in accor-

dance with standard project filing protocol.

• Manual Coding:

Pertinent information not printed on the hard copy forms (e.g.,

station, if not already identified, and batch ID, if not clear) will
be added.

Analytical batch information to be entered will be dearly iden-

tified (e.g., case number, laboratory number, sample number,

dilution, units).

Values and qualifiers other than nondetects may be highlighted

to help facilitate data entry.

Entry. Data will be entered using relational data structure and input constraints

available through Paradox _ to aid in the data entry process. The data will be entered

into temporary tables, which will be loaded into final tables when verification is

complete.

The McClellan AFB database will be built from the top down. This means that the

data collected first will be entered first. For example, once sampling stations (loca-

tions) have been identified, they will be entered into the database station table.

Then, following a field sampling event, the information from the field notes (e.g., field

measurements) and chain-of-custody forms should be entered into the database

sample table. When analytical data are received from the laboratory, data are

entered or downloaded to the analytical batch and values tables. By entering data

from the top down, reports can be generated that verify, for example, that all of the

samples delivered to the laboratory were analyzed for the right group of parameters.
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Also, as soon as analytical results are in, reports can be generated that include

descriptive sample information or are grouped by site or other location classifications.

Verification. The following minimum procedures will be followed to verify manually
entered data:

• Produce a list of all data entered. This list will serve as the check print.

Compare each record entered into the database with the original coded

sheets; highlight correct values, and mark and revise incorrect values in

red. Each page of the data list will be signed and dated by the person

completing the comparison.

• Edit database.

Produce list of all data corrected; repeat comparison (only to corrected

values); repeat procedure until all corrections are made.

• File coded data and checkprints; label documents.

• Convert temporary tables to final tables.

Produce initial project verification reports; these reports will be pro-

vided to the project team upon completion of each data entry episode.

They include the following:

A list of station IDs

A list of sample IDs

A list of parameters, units, and minimum and maximum values

for both detects and nondetects, for each matrix type

These initial reports will be used to further verify the integrity of the

data set.

Data Presentation and Analysis

The data from the database will be presented in a clear and logical format to aid data

analysis and decisionmaking, which includes the following reports:

Compliance reports for the existing GWTP include a monthly report to

the agencies on the influent and effluent water quality and the water

levels with the wellfield. The report includes interpretation of the

capture zone of the wellfield.
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Time series analysis of the last six monitoring events or 6 months,

whichever is greater.

Control chart style analysis of the chemical data (selected VOCs and

metals), physical property data (pH, temperature), and well-specific risk
data.

Operational measurements, including pumping rate by well, total

influent, and maintenance activities. _-_

Summaries and time series analysis of the measurements related to risk

reduction.

Summaries and time series analysis of the process improvement

measurements.

Appendix-style reports (tabular listings sorted by station and sample ID;

these reports may be formatted with samples as row headers and para-

meters as column headers, or vice versa).

Summary statistics (frequency of detection, mean, minimum, maximum

values, standard deviation, and variance) sorted by station, parameter,

or matrix

Data will also be exported directly to word processing, spreadsheet, or graphing

programs to facilitate data presentation.

Data Administration

Effective administration of the data management system will reduce the likelihood of

errors and ensure the integrity of the database. In this subsection, data administra-

tion is discussed under the topics of data redundancy control, operation and main-

tenance of the database, documentation of the data management process, and closing

out the data management task in both interim and final stages of completion.

Data Redundancy Control

A primary purpose of managing data in the database environment is to ensure that

each data record is unique and that the information contained within each field is
consistent with conventions defined in other areas of the database. To ensure unique-

ness, a key field or fields will be identified for each data record. Key fields define the

record as unique. To maintain consistency with naming conventions used in a data-

base, Paradox* allows the establishment of parent-child relationships between data-

base files. These relationships have been facilitated by configuring database tables to

"look up" to the proper parent table. Strategies for enforcing parent-child relation-

ships are different for electronic versus manual data entry.
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Electronic data entry into the database will require that all parent-child relationships

be verified following the data input process. Queries will be performed on the parent

and child tables to isolate the key fields common to both tables. A copy of each

resulting file will be made so that the parent key file can be electronically compared
to the child key file.

For manual data entry, Paradox • has a feature that allows only valid entries into a

database, including fields that can look up to other fields in a parent table and fields

that can be set up to default to a specific value or only accept certain alphanumeric

characters. Therefore, if data entry is done manually, the followup integrity checks

will not be necessary.

Operation and Maintenance

Tasks to be completed as part of the operation and maintenance activity include

ongoing data entry and verification, query and report generation, and system

consistency checks; these tasks are discussed above. Other tasks include internal

audits by the project staff, maintenance of'security, preparation of database backups,
and documentation.

Audits. The McClellan AFB data management system, including the database and

the procedures used, will be audited to ensure performance in accordance with both

the specifications outlined in this DMP. The audit will include ad hoc data retrieval,

inspection of manual files, and interviews with the data management team staff about

their specific procedures.

Security. Database security will be enforced by requiting a valid user name and

secret password to gain access.

Backups. During data entry or modification, the database will be backed up every 8

hours to ensure that a system failure would not stop operations for an unacceptable

period of time. One copy of the database backup will be secured at a remote

location. The backup media (disk, tape) will also be readable by another readily

accessible machine in case of primary machine failure.

Documentation

As part of the data management process, the following documents will be compiled

and organized as part of the documentation:

• A final copy of the DMP.

Project memorandums and telephone notes that pertain to the data

management task.

• Notes pertaining to data mapping.
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Original and data-entry hard copies of all data th'at are entered into the

database; this includes laboratory reports, field notes, and disks with

electronic data files.

Interim and final database output; this is necessary to document data-

base changes made as a result of data entry mistakes or corrections by

the laboratory.

Project Closeout

On completion of a data management task, all documentation will be updated and

completed. Disks and hard copies of the following data will be produced and distri-

buted to the appropriate parties:

• Data management plan and associated addendums.

• Hard copies of all data, including lookups.

Disk files in original database format and comma-delimited, string-

quoted ASCII format.

An extra copy of data files will be stored offsite.

Personnel Roles and Responsibilities

Successful implementation of a data management system requires a clear definition of

responsibilities. It is necessary for the project staff to become familiar with the struc-

ture and activities associated with data management; however, it is not necessary that

each role be assigned to a different person. The following roles will be assigned.

Database Administrator. Has an overall view of the database structures

and uses. Responsibilities include database integrity, redundancy con-

trol, data sharing and version control, performance, security, and

backup. Assists in preparing the DMP and schedules staff to implement

a data management system for a project.

Project Data Coordinator. Has an overall view of the sampling and

analysis plan. Responsibilities include data logging and tracking, data

preparation, coordination of data entry and verification, data archiving,

data requests, and report formats.

Database Technician. Has a comprehensive knowledge of the database

structure, its software, and associated analysis tools. Responsibilities

include data entry and verification, queries, and report generation. It is

not necessary that each role be assigned to a different person.
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Glossary

Child. The subordinate entity in a relationship between two entities in a hierarchical or
relational database.

Database. A collection of data shared and used for multiple purposes. It is created by

implementing a data model by use of computer-based data management software.

Database Administrator. A person with an overview and understanding of the makeup

of environmental database(s) used in an office. The database administrator commonly

helps prepare a proposal for a project, prepares data management plans, and schedules

staff to implement the data management system for a given project.

Database Coordinator. Data management team member with an overall view of the

data and data relationships for any given project. Responsibilities include data prepar-

ation, correspondence with analytical labs, data requests, and report format design.

Database Technician. Data management team member with comprehensive knowledge

of the database structure, software, and associated analytical tools. Responsibilities

include data entry and verification, queries, report generation, and system backups.

Data Dictionary. An entity describing the database and the data. It contains informa-

tion on all data types, names, structures, and usage.

Data Element. The smallest unit of data that has meaning in describing information.

Data Management. The functions that provide for creation of and access to stored

data, enforce data storage conventions, and regulate data input and output. The pur-

pose of these functions is to provide a centralized, secure location for data of known

quality that can be shared and used for multiple purposes.

Data Management System. A data management system is comprised of three compo-

nents: (1) software that provides the mechanism for loading, storing, updating, and

accessing data in a database, (2)data management procedures that include, among

other things, assurance that accurate and consistent compilation and organization of

data has occurred before it is entered into a database, and verification that entry of

data into a database has taken place in an accurate manner, and (3) personnel trained

in dealing with the complexities of environmental data.

Data Mapping. An imposed relationship that defines links between data elements in

the database and actual data of interest. The data administrator usually maps project

data into specific data elements at the beginning of a project.

Data Model. A conceptual framework that defines how data should be organized and

viewed. It is a logical map of data that represents the inherent properties of the data
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independently of software or hardware. It defines the data elements to be managed

and the relationships and structures of the data elements.

Data Redundancy. The repetition of the same data element or elements across differ-

ent records or files. This may be needed in order to tie related records together or
because compatible applications need the same data. Redundancy tends to be reduced

with a systematic approach to data management.

Data Structures. The entities and data elements used and the relationships between

them.

Entity. An entity is a conceptual organization of data elements in the data model.

Field. A data element structured in a database.

Index. A table used to determine the location of a record.

Information Flow. The movement of information from the project environment, analy-

tical labs, and QC validators to the data management system, data analysis and presen-
tation, or other external users.

Key. A data element or combination of data elements used to uniquely identify a
record.

Link. An association or relationship between entities or records.

Lookup. An entity that contains the set of all possible values for a specific data ele-
ment.

Parent. The superior, or higher level entity in a relationship between two entities in a
hierarchical or relational database.

Record. A group of related data elements treated as a unit by an application program.

May be thought of as one row of a database table.

Reference Codes Table. See Lookup.

Relational Database. A database that is made up of two-dimensional arrays of data

elements and uses a database management system. It has the capability to recombine

the data items to form different two-dimensional arrays, thus giving great flexibility in
the use of data.
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Introduction and Approach

The cause of groundwater contamination at McClellan Air Force Base (McClellan

AFB) can be traced to sites where hazardous materials and substances are known to

have been routinely used, stored, treated, and/or disposed of since McClellan AFB

began operation in the late 1930s. As contaminants migrated from source areas to

the water table, portions remained trapped in the soil, rendering much of the vadose

zone at McClellan AFB contaminated. Since 1912, the water table at McClellan AFB

has continually declined from 45 feet below ground surface (bgs) to over 100 feet bgs.

Any contamination in the saturated zone that was sorbed onto soil particles remained
in the soil as the water table declined. This contaminated extension of the vadose

zone formed by the fluctuating water table is called the smear zone, and is a source

for long-term groundwater contamination.

A thorough plan aimed at cleaning up groundwater contamination at McClellan AFB

must also consider appropriate remedial actions for cleaning up the vadose zone.

The purpose of this technical memorandum is to identify interactions between vadose

zone and groundwater remedial alternatives. To determine such interactions the

following vadose zone and groundwater remediation issues are addressed: (1) what

are applicable vadose zone remediation alternatives, (2) at what locations will vadose

zone remediation be employed, (3) what are applicable groundwater remediation

alternatives, (4) at what locations will groundwater remediation be employed,

(5) what are the physical interactions between the vadose zone and groundwater

remedial alternatives, and (6) what are the logistical interactions between the vadose

zone and groundwater remedial alternatives? Each of these issues is addressed in the
discussion that follows.

Applicable Vadose Zone Remediation Alternatives

In order to determine appropriate remedial alternatives for vadose zone contamina-

tion, McClellan AFB reviewed the records of decision (RODs) from eleven California
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Superfund sites. Each of the ROD sites reviewed has features comparable to those

at McClellan AFB; soil characteristics, depth of soil contamination, and soil contami-

nants all compare to McClellan AFB site conditions. Each ROD followed the reme-

dial evaluation procedure outlined in the National Contingency Plan (NCP), and at

each of the sites soil vapor extraction (SVE) was chosen as the presumptive remedy

for volatile organic compound (VOC) contamination in the vadose zone. The term

presumptive remedy refers to a remedial technology that has been consistently

selected as the preferred remedial alternative through the remedy selection process

(McClellan AFB, Basewide EE/CA for SVE, 1993).

VOCs are the most prevalent types of contaminants found in the vadose zone at

McClellan AFB; therefore, SVE was chosen as the presumptive vadose zone remedial

action. In all of the RODs reviewed, and based on conditions at McClellan AFB,

four other stand-alone remedial alternatives were considered possible candidates, but

were rejected at all sites. The four alternatives included: (1) institutional controls,

(2) capping, (3) excavation, and (4) soil flushing (McClellan AFB, Basewide EE/CA

for SVE, 1993). Because soil gas plumes have migrated offbase and contribute

directly to groundwater contamination, no-action as an alternative is not considered a

viable remedial option. Table G-1 summarizes the rejected alternatives, and gives the

reasons why the eleven ROD sites and McClellan AFB rejected them (McClellan

AFB Basewide EE/CA for SVE, 1993).

Table G-I

Basis for Rejection of Alternatives

Basis for Rejection at 11 Applicability to

Alternative California Superfund Sites McClellan AFB

Insututional Controls • Lack of permanence, long-term Same objection applies
effectiveness

Capping • No reduction in soil contamination Same objection applies

Excavation

Soil Rushing

• Short-term adverse health effects

• Difficult to implement (access,

impact on other operations)

• Residual contamination in unexca-
vated soils

• Air emissions

• High cost

• Limited effectiveness

• Incompatability with slurry walls

• High cost

Same objection applies

Same objection applies

Same objection applies

Same objection applies

Same objection applies

Same objection applies

Not applicable

Same objection applies
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SVE has proven to be very effective in removing large amounts of VOCs from the

soil, and there is no known incompatibility of this technology with other remedial

technologies. Results of an SVE pilot study done in Operable Unit (OU) D indicate

that SVE can be effectively implemented at McClellan AFB. Site conditions, types of

contaminants, and depth of contamination make SVE ideal for the removal of VOCs
from the vadose zone at McClellan AFB. ,7

Locations Requiring Vadose Zone Remediation <'

Various sites around McClellan AFB have been singled out as candidates for SVE

implementation. Two sites in OU B, two in OU C, and one in OU D have all been

specified as locations in need of vadose zone remediation. Generally speaking, how-

ever, sites with confirmed soil and groundwater contamination are located in all of the

OUs basewide. In order to meet the goals of groundwater remediation, SVE may

have to be implemented at all of these sites.

In OU B, IC 1 and IC 7 are singled out for SVE because various industrial activities

causing soil contamination are known to have taken place there. Further concern

stems from a section of the Industrial Wastewater Line (IWL) running through OU B

where leakage is suspected (Basewide SVE EE/CA Site-Specific Document IC 1 and

IC 7). Sites 68 and 42 in OU C are sources of VOC contamination. SVE is expected

to be used to not only remediate high-concentration VOCs, but also semi-VOCs in

the vadose zone (McClellan Air Force Base Management Action Plan, 1993). High

levels of VOCs have been located in OU D west of Site 3 (SVE EE/CA Site Specific

Document-OU D, 1993). Migration of the soil gas plume offbase is the reason for

considering SVE remediation there. SVE at Site S, which has been an SVE pilot

study in OU D, will continue for further study and as a removal action (McClellan

AFB Management Action Plan, 1993). Figure G-1 (located in a pocket at the end of

this appendix) shows the locations of the sites selected for SVE remediation.

Other VOC hot spots have been confirmed to exist in the vadose zone at locations in

all of the OUs at McClellan AFB. Confirmed sites (CS) and potential release loca-

tions (PRLs) shown in Figure G-1 are known to be sources of VOC contamination.

Without implementing SVE at these locations, VOC hot spots will continue to threa-

ten groundwater quality even after the projected time to treat the groundwater has

expired.

Applicable Groundwater Remediation Alternatives

One of six treatment alternatives will be selected to treat contaminated groundwater

at McClellan AFB. Each alternative is made up of three systems: an extraction sys-

tem, a treatment system, and an end-use system.
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Groundwater Extraction System

One groundwater extraction system will be used for all six possible treatment alterna-

tives. Fundamental components of the extraction system are extraction wells,

monitoring wells, a telemetry system, a collection pipeline, and pump stations.

Number of wells, size of pipe, and pumping rate will be determined by the level of

cleanup required. If groundwater contaminant concentrations must be reduced to

background levels, the extraction system will be more extensive than one designed to

reduce groundwater contamination to maximum contaminant levels (MCLs).

Regardless of size, the extraction system will be comprised of the above-mentioned

components.

Groundwater Treatment System

Treatment systems are made up of several treatment technologies, including air strip-

ping (AS), catalytic oxidation (CatOx), gas-phase granular activated carbon (VGAC),

and liquid-phase granular activated carbon (LGAC). Different combinations of tech-

nologies are used to develop various treatment systems for the six treatment
alternatives.

Groundwater End.Use System

All six treatment alternatives will use one of two end-use systems. After groundwater

is sufficiently treated to predetermined contamination levels, the water will either be

sold to a neighboring water utility, or be reinjected back into an aquifer beneath

McClellan AFB. Of the six treatment alternatives, five plan to sell the treated water

to a water utility nearby. One alternative calls for reinjecting the water back into the

ground as the end use for the treated groundwater.

Locations Requiring Groundwater Remediation

In 1979, concern had arisen that waste disposal practices, surface spills at chemical

storage yards and wastewater treatment plants, and leaks in the industrial waste con-

veyance line had allowed toxic chemicals to contaminate soil and groundwater at

McClellan AFB. A groundwater sampling effort commenced that same year, and by

1980 it was confirmed that trichloroethene (TCE) was present in certain McClellan
AFB wells.

In response to this finding, McClellan AFB developed an investigatory program aimed

at evaluating past operation and waste disposal practices, identifying contamination

sources, and determining the extent of contamination in soil and groundwater (Radian

Corporation, 1990).

Throughout the 1980s and early 1990s, monitoring wells were installed at locations

where contamination was expected to exist. Routine sampling of the monitoring wells

has provided good indication of the lateral and vertical extent of groundwater
contamination around McClellan AFB. Based on contaminant concentrations
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detected in the groundwater, plumes of contamination at hot spot, MCL risk, and

background concentration levels have been estimated. Figures G-2 through G-5

approximate the lateral extent of shallow (A zone) groundwater contamination for

each concentration level. Depending on the level of treatment specified, these figures

indicate where groundwater remediation would be necessary.

Physical Interactions Between Vadose Zone
and Groundwater Remedial Alternatives

As shown in Figures G-1 through G-5, vadose zone and groundwater remediation will

be implemented at about the same locations around McClellan AFB. Contamination

at McClellan AFB assumes three phases: vaporized into soil gas, sorbed to organic

matter on soil particles, or dissolved into groundwater or porewater. Because

contaminants are free to assume different phases, both remedial alternatives should

be implement at the same time. Two main physical interactions between vadose zone

and groundwater remedial alternatives are fluctuations of the water table and

emissions discharged to the air.

Fluctuations in the Water Table

Pumping groundwater for extended periods of time can eventually lower the water

table. If an SVE system is not prepared to remediate a thicker vadose zone, portions

of the soil will remain contaminated and continue to affect groundwater quality. In

the current situation at McClellan AFB, there is a possibility that the A Zone of the

aquifer in OU A may become dewatered as groundwater remediation proceeds. With

this knowledge, the SVE system in OU A will need to be designed with vapor extrac-

tion wells screened over sufficient depths, and placed at locations where an increase

in the thickness of the vadose zone is anticipated.

The same flexibility must be designed into an SVE system if the water table is antici-

pated to rise, thus submerging vapor extraction wells. In this case, SVE technology

that can perform dual-phase extraction would need to be designed into the SVE

system.

Emissions Discharged to the Air

Decisions on remediation technologies are largely based on cost and emission stan-

dards imposed by Applicable or Relevant and Appropriate Requirements (ARARs).

Standards regulating air emissions will allow a certain air loading to be emitted from

a treatment facility. Because groundwater and SVE treatment systems will be

operated at the same time, total air loading will be composed of air emissions from

both treatment systems. If remediation technologies allow air emissions from

groundwater treatment to make up most of the total air loading allowed by law, when

SVE is brought on line, air emission standards could possibly be exceeded.

RDD10012C.57 WP5 (OW RUES) G-5 3/23/94
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Logistical Interactions Between Vadose Zone

and Groundwater Remedial Alternatives

Because implementation of vadose zone and groundwater remedial alternatives must

be coordinated to occur at the same time, logistical interactions between the two must

be determined in order to avoid inefficiencies and redundancies in construction,

scheduling, and treatment.

Some construction procedures are similar between the vadose zone and groundwater

alternatives. For example, both require wells to be installed. At areas of McClellan

AFB where both forms of remediation will be implemented, construction can be

performed concurrently to avoid redundant fees for mobilization of equipment and

crews. If innovative approaches to monitoring the complete remediation program are

developed, concurrent construction could also promote strategic placement of wells

for groundwater extraction, groundwater monitoring, and SVE.

Where implementation schedules are tight, understanding of the logistical interactions

between the groundwater and vadose zone remediation alternatives will prevent

schedule overlaps. For example, it would be less likely that the groundwater remedia-

tion schedule would be put on hold if logistical implications with the SVE schedule

were already worked out.

Treatment processes will also be more efficient if logistical interactions are identified.

In the example of a fluctuating water table, if the logistics of SVE and groundwater

extraction technologies are synchronized, both systems will be able to adapt to the

varying water table and perform as needed to fully remediate the site.

Conclusions

Subsurface contamination at McClellan AFB is spread throughout the vadose zone

and groundwater. In order to attain groundwater remediation goals, vadose zone

remediation cannot be ignored. Because vadose zone contamination is so deep at

McClellan AFB, and VOCs are the major soil contaminants, soil vapor extraction has

been chosen as the presumptive remedy for vadose zone contamination. Confirmed

soil contamination locations indicate that where groundwater remediation is needed,

vadose zoned remediation is required as well. Because most areas of McClellan AFB

will implement both remediation alternatives concurrently, it becomes increasingly

important to identify the physical and logistical interactions between the vadose zone

and groundwater remedial alternatives for either to achieve its respective remediation

goals.

RDD10012C57 WP5 (GW RIFFS) G-6 3/23/94
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Delivery Order No. 5066

SAC28722.66.DA

Introduction

A primary goal for the GW OU RI/FS is to develop a strategy that selects an

extraction network design, treatment technology, and effluent discharge system to

successfully remediate contaminated groundwater at McClellan AFB. The RIFFS
should select the least-cost remedial action alternative that removes contaminant mass

and reduces contaminant concentrations within the target volume of groundwater to a

specified level. The RIFFS must analyze the impacts of several important

uncertainties and risks, including variability in the flow and contaminant

concentrations, potential impact from air emissions during groundwater treatment,

suitability of treated water for end uses, and a possible mission change of McClellan

AFB to dual use. The selected strategy should include flexibility so that it can

respond to the changing future conditions of these uncertainties and risks.

There are four main types of information used to select remedial action alternatives:

Strategic Options-The options, such as an extraction network design or

treatment technology, from which the decisionmaker may choose.

Uncertainties-The uncertain state of events, such as the actual flows

from the different extraction network designs, which will be resolved in

the future and will influence the consequences of selecting different

strategic options.

Evaluation Criteria-The criteria, such as selecting the least-cost

solution, which the decisionmaker uses to evaluate the strategic options.

Assumptions-The rules that guide the structure of the model, such as

the requirement to select a treatment technology alternative before

knowing what the future groundwater flow rates will be, and the values

of certain variables, such as the probable range of flow rates for the

extraction network design.

RDD10012E22.WP5 (GW RI/FS) H-1 11/8/93
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These four types of information are incorporated into a strategic planning process

known as decision analysis. Within decision analysis, these four types of information

are modeled using influence and decision tree diagrams, as described in this technical

memorandum. The information used in this decision analysis was developed through

discussions with the McClellan AFB decisionmakers and through preparation of the

GW OU RI/FS report.

Approach To Decisionmaking

Overview of Decision Analysis

Decision analysis is a rigorous, mathematically valid approach used to improve the

decisionmaking process. The process differentiates between options or decisions to

determine an optimal strategy to resolve the targeted problem. If an activity impacts
all strategies equally, then it is not included in the model because there is no

differentiation. The impacts of these activities can be calculated independently of the

model and then included in the implementation plans.

The process is especially useful when a decisionmaker faces at least one of the

following four issues:

A large number of combinations of different decisions or strategies must
be evaluated.

• Multiple decisionmakers will be involved.

Several different criteria will be used to judge the decisions, such as

human health versus ecological impacts.

• Various uncertainties and risks impact the decisions in complex ways.

There are three primary benefits to using decision analysis for developing the GW

OU remediation plan:

Analyze important issues thoroughly

Make assumptions explicit

Improve communications

Decision analysis will thoroughly analyze all combinations of key decisions and
uncertainties. This analysis can combine monetary and noumonetary issues. It also

allows the problem to be divided into smaller pieces. This facilitates data gathering

because intuition and judgement are more effective on smaller, less complex

problems.

Decision analysis explicitly depicts the content and impact of key assumptions.

Making all assumptions explicit and consistent helps to ensure consistency in selecting

strategies. This process focuses discussions on discrete assumptions and eliminates

RDD10012E22.WP5 (OW RI/FS) n-2 11/8/93
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many confusing and conflicting issues. This facilitates incorporating McClellan AFB

decisionmakers' key concerns and assumptions and attitudes towards risk. The

process also explicitly depicts the structural relationships between different decisions,

between different uncertainties, and between decisions and uncertainties. These

assumptions are" cri'iical to understanding the logical structure of the model and

strategy being developed.

Decision analysis clearly shows the impact of all important issues on the selected

strategies. Each decision is identified and each uncertainty is evaluated. The process

shows the structure of the problem and individual facts or data. Graphics are used

for clear communication of the strategy and potential consequences. Sensitivity

analyses of the key assumptions can also be presented graphically for the selected

strategies. This facilitates explaining the rationale for selecting certain strategies when

there are many complex alternatives. The combination of graphical and textual

output is also a very effective communication tool when there are a large number of

people involved, such as public involvement presentations.

Two tools commonly used in decision analysis are influence diagrams and decision

trees. Influence diagrams depict the interrelationships between decisions, uncertain

events, and consequences. On the basis of this information, a decision tree is drawn

to depict the logical structure and chronology of the problem. This decision tree can

be "solved" to yield an optimal strategy for accomplishing the objectives which takes
into consideration the risks and uncertainties involved.

Decision Analysis Process

The decision analysis process used to select a preferred remedial action alternative

for the GW OU RIFFS involved five principal steps:

Problem formulation

Deterministic analysis

Probabilistic analysis

Model Evaluation

Communication

This section presents a conceptual approach to the decision analysis process used for

the GW OU RIFFS. The specific decisions, uncertainties, evaluation criteria, and

assumptions used in the analysis are described in the Model Description section.

Problem Formulation

Problem formulation involved identifying the primary decisions to be made in

remediating contaminated groundwater at McClellan AFB, the criteria for evaluating

the impacts of those decisions, the primary uncertainties or risks, how those

uncertainties could impact the decisions, and the values and constraints of the

decisionmakers. Information developed throughout the RIFFS was synthesized during

the process of formulating the problem. The McClellan AFB decisionmakers (both

RDD10012E22.WP5 (OW RI/FS) H-3 _]rsrg3
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Base arid agency personnel) and subject-matter experts (i.e., specialists such as

engineers and hydrogeologists) were consulted during this process. Different cleanup

strategies and decisions related to those strategies were identified in this step.

Deterministic Analysis

The logical structure of the problem was defined on the basis of the results from the

problem formulation process. This involved developing a decision model that linked

the decisions, uncertainties, and consequences so that alternatives can he compared in

terms of the evaluation criteria specified during problem formulation. This model

was formulated as an influence diagram and a decision tree using the Decision

Programming Language (DPL) model developed by Applied Decision Analysis, of

Menlo Park, California. Within this model, the decisions uncertainties, and'evaluation

criteria were expressed as parameters to which numerical values, distributions, or

mathematical expressions could be assigned as appropriate. Data developed from the

RI/FS, including flow rates from groundwater containment and extraction systems,

contaminant concentrations in groundwater, and cost estimates, were assigned to

these parameters. Sensitivity analyses were then performed to identify the key

parameters that impact the strategy. A criterion for sensitivity in decision models is

whether any decision changes when an uncertain parameter is set to its extreme

points (i.e., 10th and 90th percentile values) while holding all other parameters at

their nominal values. If no decisions are changed, the uncertainty of this parameter is

relatively less important to decisionmaking compared with other uncertainties. The

sensitivity analyses focused attention on those uncertainties with the greatest impact
and helped prioritize data collection.

Probabilistic Analysis

Parameters in the model that reflect uncertain events could have variable values (i.e.,

there could be a range of flows from the groundwater containment and extraction

system). This variability was reflected by estimating probability distributions for each

uncertain event. This involved assigning probabilities and, where needed, values to

each possible state of an uncertain event that will be modeled. Development of the

probability distributions for uncertain parameters is discussed in the Model

Description section. Probabilistic analysis provided the best representation of how
uncertain events could influence decisions to be made in the remediation of

groundwater contamination at McClellan AFB. The model evaluation step was based

on a probabilistic analysis.

Model Evaluation

Several thousand different cleanup strategies were possible, given the range of

decisions and uncertainties. The decision tree was solved to determine the optimal

cleanup strategy and the risk profile of each strategy. Risk profiles demonstrate the

range of possible outcomes (i.e., range of costs) under a given cleanup strategy.

Different scenarios were performed to calculate the value of additional information,

RDD10012E22.WP5 (GW RI/FS) H-4 11/8/93
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such as collection of additional groundwater contaminant data, in making better
decisions.

Communication

The recommendations from the model were then expressed in terms of a robust

cleanup strategy. This involves developing a strategy of actions that specifies future

actions based on previous decisions. This strategy also considers the impacts of
different outcomes of uncertain events as their outcomes become known in the future.

Factors Impacting Strategies

This section contains an overview of the decisions and uncertainties associated with

the remediation of groundwater contamination at McClellan AFB. These decisions

and uncertainties have been reflected in the model, which is described in further

detail in the Model Description section.

Decisions

There are three major decisions that must be made to develop a remediation plan.

Each of these decisions are evaluated against specific evaluation criteria. The three
decisions are:

Cleanup strategy (target volume)

Groundwater treatment technologies

End-use alternatives

The cleanup strategy decision is reflected by selection of the target volume. The

target volumes (cleanup strategies) that were defined in the model include:

• Hot spots, 500 #g/1 or greater TCE

MCL 5 t_g/L TCE (determined largely by the extent of TCE in

groundwater)

• Health risk 10 6 increased lifetime cancer risk

Background 0.5 t_g/1 determined largely by the extent of TCE in

groundwater

A groundwater containment and extraction network design was developed based on

the selected target volume. Development of the groundwater containment and

extraction network designs is discussed in Chapter 6 and Appendix J of the RI/FS

report. Each cleanup strategy decision was evaluated against the criterion of least
cost.

RDD10012E22 VvT5(GW RI/FS) H-5 11/8:93
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The groundwater treatment technology decision is composed of 12 alternative

remediation technologies, including the existing GWTP. These treatment technologies

are discussed in Chapter 7 and Appendix I of the RI/FS report. The treatment

technology decision is evaluated against the criteria of mass removal and least cost.

The impact of a change in McClellan AFB's mission to dual use also influences the

technology decision. Instead of an evaluation criterion, though, the change in mission

is treated as an uncertainty.

The end-use decision consists of two systems for handling the effluent after treatment.

These systems include different combinations of water districts, reinjection, and

surface discharge. The end-use decision is evaluated against the criterion of least
cost.

Uncertainties

There are six major uncertainties that influence these decisions. These uncertainties

have various possible outcomes with probabilities associated with each outcome.

These various outcomes influence the decisions by impacting the consequences of

selecting different alternatives.

For instance, one uncertainty is whether water quality in terms of mineral

concentrations would be suitable for reinjection. The two possible future outcomes of

a change in water quality for end use could be either yes (there is a change in water

quality, meaning that the quality of treated water is different from that in the

reinjection aquifer) or no (there is no change). This uncertainty analyzes the strategic

implications of a change in water quality between the treatment plant's effluent and

the composition of the water at the point of reinjection. The outcome of this

uncertainty will influence the consequences of selecting the different end-use

alternatives. If there is a change in water quality, then the reinjection option will

incur additional costs to implement another feasible alternative. The model penalizes

strategies that attempt reinjection when there is a change in water quality by adding
these costs.

The six uncertainties considered in this model include:

Change in water quality

Air permitting complexity

Mission change

Added permit complexity
Extraction network flows

Influent contaminant concentrations

The change in water quality uncertainty is described above. This uncertainty

influences the treated water discharge cost of the end-use alternatives.

The air permitting complexity relates to the impact of technologies that produce

emissions to the air (principally air stripping). This uncertainty influences the up-

RDD10012E22.WP5 (OW RI/FS) 1-1-6 11/8/93
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front cost of the treatment technologies. If air stripping is chosen, then additional
costs will be incurred to offset these emissions, either through additional offgas

treatment or by trading emissions credits.

The mission change uncertainty relates to the impact of civilian use of portions of

McClellan AFB. This uncertainty influences the up-front cost of the treatment

technologies. If the mission changes to dual use, then certain technologies become

more expensive because of the increased permitting difficulty.

The added permit complexity uncertainty relates to the cost impact of civilian use of

McClellan AFB. This uncertainty also influences the up-front cost of the treatment

technologies.

The extraction network flows uncertainty relates to the quantity of groundwater

pumped by the containment and extraction network. This uncertainty influences the

cost of treatment technologies, water polishing (i.e., treatment of effluent with

activated carbon prior to delivery to water districts), transport time of the "

contaminants through the aquifer, and end-use reinjection.

The contaminant concentration uncertainty relates to the concentration level of the

principal contaminant in groundwater, TCE. Uncertainty in contaminant
concentration in groundwater influences the time to clean up the particular target
volume. The calculation of time to clean up is described further in Chapter 6 of the

RI/FS report.

Model Description

The decision model is depicted in two primary graphics: the influence diagram

(Figure H-l) and the decision tree diagram (Figure H-2). The influence diagram

depicts the decision, uncertainty, and value nodes that represent the groundwater

remediation problem at McClellan AFB. The influence diagram shows which nodes

are influenced by other nodes. These influences determine how the outcome of one

node will change the outcome of other nodes. The decision tree diagram shows the

decision and uncertainty nodes. Specific value nodes needed to evaluate the

strategies are included within these nodes. These nodes are arranged according to

the logical structure and chronology of the problem.

These diagrams contain all four types of information: strategic options, uncertainties,

evaluation criteria, and assumptions. The strategic options are shown in the

rectangles called decision nodes. The uncertainties are shown in the ovals called

uncertainty nodes. The evaluation criteria are calculated in the rounded-rectangles

called value nodes. The assumptions are reflected in the structure of the diagrams

and the beginning values for certain variables.

RDD10012E22.WP5 (GW RI/FS) H-7 11t8_
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Influence Diagram

The influence diagram contains 26 nodes as follows:

• Decision nodes containing the strategic options

• Uncertainty nodes defining the uncertainties and risks

* Value nodes containing the evaluation criteria calcula ions

I
Table H-1 presents the information contained in the decision and uncertainty nodes.

This includes the values for each alternative within each decision or Iuncertainty node,

and the probability of a particular alternative occurring for each of the uncertainty

nodes. For example, "Change in Water Quality" which reflects the _uitability of

treated water for reinjection has two alternatives (yes/no) and a 50 percent chance of

water quality either being suitable for reinjection (yes), or unsuitable for reinjection

(no). The probabilities for the two air permit complexity uncertainties reflect normal
i

distribution. The values (costs) for air permitting were based on expert judgments

obtained from senior planners within CH2M HILL. The probabilities associated with

mission change are subjective and may reflect a slight bias towards McClellan AFB's

remaining military use. The probabilities for alternative flows skewed to reflect the

extraction network design, which is intended to not underestimate flbws in order to
• I

obtain containment. Flows represent 10th, 50th, and 90th percentile values.
Concentrations are discrete approximations of the distribution of TCE concentrations

used in development of the target volumes. These flow and concentration values are

presented in Table 1-I-2.

Table H-3 presents the information contained in each of the value lodes. The value

nodes provide calculations of costs as a function of flow and, for cat_alytic oxidation as

an offgas treatment, a function of air permit complexity. Other value nodes hold data
I

used in calculations. Capital and O&M costs were calculated from regression
• • ] ,

equations developed from order-of-magnitude cost estimates used in screening
remedial action alternatives.

Decision Tree Diagram

The decision tree (Figure H-2) shows that the four decisions must made before

any of the uncertainties are resolved. The first decision in the tree is labeled "Mass
I

Or Cost Decision." This node is used as a switch in the model to evaluate each
strategy's effectiveness in achieving either least-cost or mass removal. When it is set

to "Cost," then the model uses least-cost as the evaluation criterion. IWhen it is set to

"Mass," the model calculates the expected mass removal during the first year by

multiplying the expected range of flows by the expected range of contaminant

concentrations. Each of these numbers are weighted by their expected probabilities

of occurrence, so the final mass number is the expected mass removed during the first

year. All of the technologies remove contaminants at an exponential decay rate, so

time to clean up and mass removed during subsequent years can be estimated from

this point.

RDD10012E22.WP5 (GW RI/FS) n-8 11/8/93
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Table H-2

Functions for Concentration IC) and Flow IQ)

west71: Q Lo w (gpm) East

/ 40 Cleanup Sta-ategyJrlo_pots

338 Cleanup S_ategy MCL

387 Cleanup Strategy_ealthRLsk

518 Cle_dmupStrategy BaCkground

_2: Q.Ml?ium (gpm) 50 Cleanup StrategyMotSpots

/ 422 Cleanup Strategy MCL

484 Cleanup StrategyJ:lealthRgsk

648 Cleanup Strategy Background

P3: Q.Ihilh (gpm) 75 Cleanup Strategy HotSpots

633 Cleanup Strategy MCL

726 Cleanup Strategy.HealthRtsk

972 Cleanup Strategy Backgrolmd

F4: C.Veq¢ Low (ProbabllltT)

0 4457 Cleanup Strategy HotSpots

0 8028 Cleanup Strategy MCL

0 8669 Cleanup Sr.,ategy Background0 8262 Cleanup Slrategy.HealthRtsk

FS: C.Ve? Low (ppb) 792 Cleanup Strategy HotSpots

/ 6336 Cleanup Strategy MCL

5324 Cleanup Strategy_lealthR_k

3741 Cleanup Stzategy BackgrOUnd

_6: C.Lo T (Prababdity) 02572 Cleanup S_ategy HotSpotr

01207 Cleanup Strategy MCL

01068 Cleanup Strategy HealthR_k

00822 Cleanup Strategy Background

"7: C.Lo 7 (ppb) 2246 CleanupStrategy_lotSpo_

/ 1477 CJeanup Strategy MCL

1467 Cieanup Slrategy_lealthR_k

1451 Cleanup Strategy Background

.'8_ C_Medium IProbab_lit/)

01717 Cleanup Strategy HotSpots

004471 Cieanup Strategy MCL

002976 Cleanup Strategy Background003919 Cleanup Strategy3deaRhR_k

_ C_M_ium Ippb) 5423 Cleanup S_ategy ftotSpot5

/ 5003 Cleanup Strategy MCL

4996 Cleanup S_ategy_leal_aR_k

4986 Cleanup Strategy B_kground

F10: C.H:_h (Probabdity,)

00555 Cleanup Stmtegy_IotSpotr

001425 Cleanup Strategy MCL

00125 Cleanup Strategy_IeaRhR_k

0009498 Cleanup Snategy Background

Flh C.High (ppb) 8990 Cleanup Strategy_IotSpo_

/ 8554 Cleanup Strategy MCL

8547 Cleanup Strategy_IealthR_k

8536 Cleanup Strategy B_kground

F12_ C.Ve¢ F High (Prabab_l_ty I

00699 C_eanup SWategy_IotSpots

00175 C_eanup Strategy MCL

001532 Cleanup Strategy_IealthR_k

001162 C_eaaup Strategy Backgrocad

FI3_ C_Very H_gb _ppb) 1084910890CleanupCleanuPSWategy$trategy_I°tSp°_MCL10849 C_eanup $_ategy_lealthR_k

10848 C_eanup Strategy Background

134 Cleamup Sla-ategy.HotSpots

613 Clean_ Strategy MCL

876 Cleanup Slrategy.HealthRtsk

1279 Cleanup Strategy Background

167 Cleanup Strategy.HotSlmtS

766 Cletnup Strategy MCL

1095 Cleanup Strategy HealthRtsk

1599 Cleanup Strategy Back,_7ound

251 Cleanup S+xategy HotSpols

1149 Clean_ Strategy MCL

1643 Cleanup Strategy HealthRtsk

2399 Cleanup Strategy Background

G "_s ers',da',J_under_506_a ppe nduth\TA BLEH - 2.XLS

H-13
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The second decision in the tree is labeled "END" for extraction network design. This

node also acts as a switch to compare strategies for different target Pvolumes. The

cost of the wells that comprises the extraction network is a functionlof the expected

flow rate and is included in the model. By selecting different target, volumes, the cost

of the extraction network is calculated and the expected flow rate is:. derived. Larger

target volumes, and consequently larger extraction networks, will redtuire larger flow
rates to achieve containment. [

I

The third and fourth decisions contain the alternatives for the treatment technologies

and the end-use options. The costs for these are divided into capita'l or up-front costs
and O&M costs. I

,,
After all four decisions are made, the five uncertainties are resolved. Other than the

current estimates included in the model, there is no additional infor_nation pertaining

to the outcomes of these uncertainties. All four decisions must be rhade before any
of the uncertainties are resolved.

Optimal Remedial Action Strategies

East

The optimal strategy for the hot spot target volume on the east side' of McClellan

AFB (OU A) is to use air stripping/catalytic oxidation/LGAC and td discharge the

effluent to water districts. The expected net present cost of this strategy is $4.4

million. This is shown in Figure H-3. The next best alternative is air

stripping/catalytic oxidation with carbon polishing and discharging to" water districts,

with an expected cost of $4.8 million. The range of costs for the optimal strategy

varies from appro_dmately $3 million to $6.9 million, depending on the outcome of

various uncertainties.

I

The primary difference between the alternatives is whether to use carbon for

treatment or polishing. When carbon is used for treatment, then the carbon is used
I

to remove a larger portion of the contaminants. For polishing, the water is primarily

treated by the air stripper/catalytic oxidation unit, then run through the carbon. In

both cases, air stripping/catalytic oxidation treats the first portion oflthe contaminants.

For the remaining contaminants, the combination of higher capital _ind operating

costs for the air stripping/catalytic o_ddation unit causes LGAC to be selected as the

optimal strategy.

The optimal strategy for the larger target volumes shifts to using only LGAC and

discharging to the water districts. The expected costs for the MCL, frisk, and
Background target volumes are $12.3, $13.4, and $16.5 million. This is shown in

Figures H-4, H-5, and H-6. The next best alternative for all three target volumes is

air stripping/catalytic oxidation. As shown in these figures, fewer uncertainties impact

these strategies, and the costs vary approximately 20 percent around the expected
value.

RDD10012.E22.WP5 (GW RI/FS) H-16 11/8/93
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The uncertainties for flows and concentrations only influence the optimal strategy

when there are low flows and low concentration target volumes. The range of flows

and concentrations is a function of the extraction network design. If a design yields

flows below 100 gpm, then the optimal strategy is to use air stripping/catalytic
oxidation/LGAC treatment and water districts. If a design yields flows above 100

gpm, the policy shifts to only LGAC treatment and water districts. Alternatively, if a

design yields low flows and a concentration below 700 ppb, air stripping/catalytic

oxidation/LGAC and water districts are optimal again. Once flows exceed 100 gpm,

the strategy is insensitive to changes in flows or concentration, and the optimal

strategy remains LGAC and water districts. Therefore, there is no value to further

sampling to develop a more precise estimate of flows and concentrations above this

point, because the optimal strategy remains the same.

Additional calculations related to the value of additional sampling or testing also were

conducted for the uncertainty of changes in water quality from treatment to

reinjection. These tests would determine if a change in water quality would occur if

reinjection was selected. The calculations estimate the value of this information to

the decisionmaker in terms of making better treatment and end-use decisions before

committing to alternatives. If the target volume is set to hot spots, then there is no

change in optimal strategies, so this information has no value. For the other target

volumes, however, there is a change in optimal strategies. Obtaining information

concerning a change in water quality would be worth $0.39 raillion, $0.38 million, and

$0.37 million for target volumes of MCL health risk, and background. If sampling

can be performed for less than these amounts, then it should be conducted. If the

results of the sampling show that there is no change in water quality, then air

stripping/catalytic oxidation should be used and the treated effluent should be

reinjected.

To select reinjection, the cost of the system must be reduced relative to discharging to

the water districts. The reductions could be in up-front capital or reduced O&M

since these figures are net present values. The approximate costs by which reinjection

would have to be reduced to become part of the optimal strategy for the different

target volumes include:

• Hot spots $800,000

• MCL $1,800,000

• Health risks $2,100,000

• Background $2,900,000

A general assumption is that the treated groundwater's contaminant concentration

will decline exponentially over time. If nonaqueous phase liquids (NAPLs) are

encountered, then they impact the time to clean up by either increasing or holding

steady the concentration over time. This has a major impact on cost because of the

O&M factor used to calculate the net present values of costs. It does not, however,

impact the optimal strategy. The selected strategy is robust in relation to changing
concentrations over time.

RDD10012E22..WP5 (GW RI/FS) H-21 11zsrg3
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The impacts of air permitting complexities must be considered for the hot spot

strategy of air stripping/catalytic oxidation/LGAC. In this case, if the total cost of

theair emissions is greater than $900,000, then the optimal strategy switches to LGAC.

There is no change for any of the other target volumes. Also, if air emission limits

are encountered, then this could impact the optimal strategy.

On the basis of the present assumptions, there is also value to determining the

outcome of the air permitting complexity before selecting a treatment strategy, but

only for the hot spot target volume. In this case, the information would be worth

$60,000. If perfect information on air permitting complexity could be obtained for

less than $60,000, then it would be a worthwhile expenditure. If air permitting

complexity resolved to be high, then the optimal strategy would switch to LGAC and
the water districts.

An analysis of the lower and upper 10 percent cost ranges from the risk profiles for

the optimal strategies yields useful results for the hot spot target volume. The lower

10 percent costs range from $2.9 million to $3.5 million. When costs resolve to this

region, mission change is military 98 percent of the time, and concentration is always

very low. Therefore, either of these two outcomes will generally guarantee that the

costs for the optimal strategy will be in the lowest 10 percent of the total possible

range.

The upper 10 percent costs of the hot spot target volume ranges from $5.3 million to

$6.9 million. If costs are in this range, concentration cannot be in a very low state.

In addition, the probability that air permit complexity will be in its high state is 80

percent, up from the general 25 percent for the total distribution. Therefore, if the

hot spot target volume is selected, the air permit complexity should be monitored

closely to determine if costs are going to be in the high range.

West

Because of the low net present cost of the current GWTP, the optimal strategy on the

west side is to use the GWTP regardless of the target volume and discharge to the

water districts. This is shown in Figures H-7, H-8, H-9, and H-10. The expected

costs for the hot spot, MC_ health risk, and background target volume optimal

strategies are $5.55 million, $18.48 million, $25.61 million, and $36.8 million,

respectively. The treated effluent should be discharged to the water districts. The

next best alternative for all of the target volumes is using air stripping/catalytic

oxidation and carbon polishing the effluent before sending it to the water districts.

The variances in the expected cost range shown in these figures result from the

impacts of varying flow rates.

Consistent with the east side, obtaining information related to changes in water

quality from treatment to reinjection has no value for hot spots. For the MCL, health

risk, and background target volumes, perfect information related to changes in water

quality are worth $1.46 million, $2.45 million, and $4.05 million, respectively.

RDD10012E22.WP5 (GW RI/FS) H-22 nrs/g3
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In all three of these cases, if there is no change in water quality, the strategy switches

to a air stripping/catalytic oxidation and reinjection.

The optimal strategies select discharging to the water district. The approximate costs

by which reinjection would have to be reduced to become part of the optimal strategy

for the different target volumes include:

* Hot spots $900,000

• MCL $1,100,000

• Health risks - $1,200,000

• Background - $I,000,000

These costs are lower than for the east side, indicating that reinjection is more of a

possibility for the west's effluent. In addition, if the reinjection costs for containing

the background target volume are reduced by the required $1,000,000, tfien the
LGAC treatment can be removed.

The air emission limits and permitting costs have no impact on the west optimal

strategies because of the use of the current GWTP.

Mass Removal Versus Cost

The cost effectiveness of mass removal for the east and the west sides is shown in

Figures H-11 and H-12, respectively. As indicated on the figures, there are

diminishing returns for additional mass removal. On the basis of marginal cost

analysis of the mass removed during the first year, the cost for hot spot mass removed

is $25.19//zg and $9.42/_g for the east and west sides, respectively. These costs

increase with the MCL target volume to $41.49//_g and $178.41/tzg for the east and

west sides, respectively.

RDD10012E22.WP5 (GW RI/FS) H-27 11/8/93
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TECHNICAL MEMORANDUM I
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 HILL

PREPARED FOR:

DATE:

SUBJECT:

PROJECT:

McClellan Air Force Base

November 5, 1993

Technology Screening and Groundwater Treatment
Cost Estimates

Groundwater OU RI/FS Report

Delivery Order No. 5066

SAC28722.66.FS

Introduction

The GW OU FS uses a stepwise approach to screen technologies. The first step is

the Murder Board, where a given set of standard technologies is screened to remove

those which appear nonfeasible. Following the Murder Board screening, these

technologies are assembled into treatment options. These options are composed of

single water treatment technologies, water treatment technologies combined with

offgas treatment technologies, or combinations of water treatment technologies.

Costs for these options are then developed over a range of flow rates that are

anticipated for the individual target volumes. These costs are presented as cost

versus flow plots. There are five different target volumes. Each target volume has

one plot that presents capital cost versus groundwater flow and another that presents

O&M costs versus groundwater flow. These plots are located in Attachment I1.

As part of the Murder Board screening, the technologies were screened for various

criteria. Standard technologies that passed the Murder Board screening were deemed

satisfactory in the criteria of effectiveness, implementability, and robustness. It was

assumed that combining technologies into options would also be effective,

implementable, and robust. The main differentiating factor for assembled options is
assumed to be cost.

Following the Murder Board screening, the next step in the FS is assembly of alterna-

tives by combining extraction, treatment, and end-use options. To identify the pre-

ferred treatment options, cost was used as the differentiating factor. By developing

and using cost plots of the various treatment options, preferred treatment options are

identified for a range of potential target volumes. By using the cost plots, treatment

options for alternatives were chosen. The selection process included evaluation of

various scenarios, use of the decision analysis model, and engineering judgement.

This technical memorandum summarizes the approach used to screen individual tech-

nologies to the alternative selection phase and to develop capital and operation and

maintenance (O&M) cost/flow plots.

RDD10012C65.WP5 (GW RI/F'S) I-1 11/5/93
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The following five groundwater treatment technologies were considered as the initial

set of standard treatment technologies for the Groundwater Operable Unit Feasibility

Study (GW OU FS):

Ultraviolet (UV) ozone advanced oxidation process (AOP)

UV/hydrogen peroxide AOP

Ozone/hydrogen peroxide AOP

Air stripping

Liquid-phase granular activated carbon (LGAC)

The air stripping technology releases a residual gas stream. To treat this residual gas

stream, three offgas treatment technologies were considered in addition to the

groundwater treatment technologies. The offgas treatment technologies are:

Catalytic oxidation (CatOx)
Thermal incineration

Vapor-phase granular activated carbon (VGAC)

Murder Board Screening

The weighted sum method was used to screen the options. This method is a quantita-

tive method for screening and ranking the remediation technologies. It provides a

means of quantifying the important and relevant criteria to help evaluate cost-

effective remediation technologies. This method involved the following four steps:

• Listing the important issues of each of the three screening criteria.

Assigning weights to each of the criteria in relation to their importance.

For instance, the effectiveness of technology was considered more

important than its robustness. Therefore, the former was given a weight

of 40, and the latter was given a weight of 30.

Scoring each technology using a scale of 0 to 5 against each issue. The

justification for the scoring was based on information compiled for each

technology as summarized in Tables I-1 through 1-8.

Multiplying the percent score of each criterion by the weight of the

criterion, the option's overall weighted score was determined.

Tables I-1 through I-8 rank each of the identified technologies against three criteria.

The criteria are broken down into three to four important issues. Numerical ranking

results are compiled for each technology.

RDD10012C65.WP5 (GW RI/FS) I-2 11/3/93
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The information compiled in these tables formed the basis of the Murder Board

workshop meeting held between CH2M HILL, McClellan AFB, Agencies, and other

interested parties at McClellan AFB. On the basis of these compiled score

evaluations, certain technologies were screened out once consensus within the group

was obtained. The technologies screened were thermal incineration and ozone/UV
AOP.

Thermal incineration was discussed and determined to have a high potential negative

public opinion. In addition, thermal incineration was identified as requiting rigorous

permitting efforts for installation of a new device. Because of these issues, thermal

incineration was screened from further consideration as an offgas treatment

technology.

UV/ozone AOP was assigned the lowest combined score of the treatment

technologies because of its poor effectiveness compared to the other technologies.

For this reason this technology was omitted from further consideration as a water

treatment technology.

Option Assembly and Cost Plots

Using the technologies which passed the Murder Board, treatment options were

assembled and order-of-magnitude costs were developed.

The following stand-alone standard treatment technologies were considered following

the initial screening for assembled treatment options:

• LGAC

• UV/hydrogen peroxide AOP

• Ozone/hydrogen peroxide AOP

• Air stripping/CatOx

• Air stripping/VGAC

The following treatment technologies were considered as components in multitech-

nology treatment trains:

• Air stripping as a partial treatment system (with VGAC and CatOx)

* AOP as a partial treatment system (both types)

• LGAC as a polishing treatment device for partial treatment with air

stripping

RDD10012Oi5.WP5 (OW RIFFS) I- 18 11/6/93
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Basis for Evaluation

Estimates of flow and concentrations from the various operable units (OUs) at

McClellan Air Force Base (McClellan AFB) was compiled by CH2M HILL staff in

Redding, California, and Corvallis, Oregon, to form the basis for comparing these

treatment technologies.
1

A treatment performance requirement of removing acetone, methyl ethylketone

(MEK), and methyl isobutyl ketone (MIBK) to less than 1 mg/l and all other VOCs

to less than 0.5/_g/1 was used in developing the treatment options.

Table I-9 below shows the five flow and concentration sets used for evaluation.

Table I-9

Condensed Flow and Concentration Scenarios

Design Conditions

Flow Rate

Treatment Plant (gpm)

East Hot Spot 90

West Hot Spot 0 to 180
(Cost 50,

140)

Containment Target 0 to 2,200
Volumes: (cost 600,
i. East Background 1,700)
2. West Background
3. East MCLs
4. West MCLs

Combined West Side 390

Hot Spot and
Containment

1,190Combined West Side

Hot Spot and
Containment

1_2-

TCE DCA

4,560 7

3,700 0.0

32 12

1,070 ll

296 11

Concentrations (rig/l)

l,l- 1,1,1"
DCA TCA Acetone

2 850 500

7 180 150

1 7 5

1 195 120

2 20 16

MeCI

3

230

0.7

19

The five sets above were chosen for the following reasons:

Flows between hot spots and containment target volumes may be

segregated. Developing cost of treatment for the individual and com-

bined extracted flows will provide a basis for choosing if segregation or

mixing is preferred.

RDD10012C65.WP5 (OW RI/FS) 1-19 11/3/93
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Flows will be split between the east and west sides of McClellan AFB

into two treatment facilities, leading to the east versus west flow segre-

gation in the scenarios.

The concentrations of contaminants were not appreciably different

between the four containment target zones; therefore, one lumped con-

centration set over a wide range of flows was evaluated.

Cost Estimation Method

For each option, the five treatment plant scenarios are applied from Table 1-9. The

cost analysis assumes a fixed concentration and a variable flow rate, as indicated in

Table I-9. Plots are presented for capital and O&M costs as a function of flow.

Estimates are based on vendor quotations and assumptions outlined in the following

sections. Under each of the scenarios, estimates using vendor quotes for treatment

systems at either one or two flow rates have been developed. Linear interpolation

and some extrapolation is used to estimate treatment costs over the entire range of
flows where two flow cases were evaluated. For scenarios with one flow case evalua-

tion, similar slopes of cost versus flow from other curves are assigned.

Estimated costs are developed using a variety of methods and assumptions. The

following sections briefly describe the methods and assumptions used.

Treated water discharge standards for all options was 0.5 ppb or less of any of the

influent contaminants. This level was identified as the worst case, yet most probable

requirement for treatment since end-use options included resale to water districts and

reinjection. On the basis of this communication with regulators and ARARs analysis

contained in the main body of the FS, this level was chosen as the basis for

developing order-of-magnitude costs.

Order-of-magnitude costs presented on the plots are intended to be accurate from

+50 percent to -30 percent of the values shown. This level of accuracy results mainly

from the assignment of cost per flow slopes from one target volume to the next.

Vendor quotes were obtained for at least one specific flow point in all target volumes.

These vendor quote estimates are anticipated to be more accurate than order-of-

magnitude, while interpolated and extrapolated costs over a range of flows are

intended to be accurate from +50 percent to -31 percent.

For capital costs, battery limits of the treatment plants are set to include the major

treatment equipment, such as stripping towers, pumps, blowers, carbon vessels, initial

carbon charges, and piping. Allowances are made for direct cost such as instru-

mentation, electrical, and contractor installation fees. Indirect costs such as engineer-

ing, insurance, bonding, and scope or bid contingencies are not included in these

order-of-magnitude capital cost estimates. Capital items not included for the order-

of-magnitude costs, which are included in the budget level estimates, include

equalization tanks and operations buildings. Capital items not included which are

RDD10012C65 WP5 (GW RI/FS) 1-20 11/5/93
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considered portions of other components of the alternative are extraction conveyance

piping from the wellhead to the plant boundary, end-use piping from the plant
boundary to the end-use location, and any instrumentation or other related costs

associated with that piping.

For O&M costs, line items estimated for each treatment option include operating

labor, power, natural gas, administrative labor, maintenance reimbursables (including

carbon replacements), and analytical. Data from the existing GWTP was used

directly for some of these items, such as analytical and administrative labor costs,

since these are assumed to be similar for any new facility at McClellan AFB,

regardless of the treatment technology used.

Existing Groundwater Treatment Plant

Costs are developed for the existing Groundwater Treatment Plant (GWTP) to treat
up to 2400 gpm of combined west side flows. The methods used to estimate costs are

given in the GWTP Evaluation Technical Memorandum (Appendix A). The table

below shows the capital and O&M costs for comparison of the GWTP with new

grass-roots facilities.

Table 1-10

Existing GwrP Capital and O&M Costs for Future Flow Scenarios

Flow Rate (gpm) Capital Required ($) O&M Costs ($/yr)

330 15,000 720,000

700 0 750,000

1,000 200,000 1,140,000

2,400 2,190,000 1,970,000

Grass-Roots Facilities

Air Stripping

Preliminary air stripper sizing was performed using STRIPR, an in-house CH2M

HILL program for the various flow and concentration scenarios. Two air stripper

designs were chosen, one which used a low air flow to remove TCE, and one with a

higher air flow to remove the 1,2-DCA to required discharge levels. Tower height

was limited to 40 feet for aesthetic and air traffic reasons. A single tower was used

for both the high and low air flow sizing within each scenario. For assembly into

treatment options, the low air flow stripper size was combined with other technologies

(AOP and LGAC) to achieve treatment to required levels, while the high air flow

stripper size was designed to approximately meet the required treatment levels with-

RDDI0012C65.WP5 (GW RIFFS) 1-21 11/3/93
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out additional water treatment. All air stripper cases were combined with either

CatOx or VGAC for offgas control.

Capital costs for air strippers were developed using spreadsheet algorithms, which

were calibrated based on vendor quotes. Installation costs were included as an allow-

ance of 50 percent of the capital cost.

Operating and maintenance costs were estimated by assigning operator labor hours,

power requirements, and allowances for other items. McClellan AFB labor and

analytical costs were assigned based on data from the existing groundwater treatment

plant, assuming that these costs would remain constant for a similar technology.

Vapor-Phase Granular Activated Carbon

Vapor-phase carbon systems were sized assuming a superficial air velocity of 50 fpm

or less through the carbon beds. With this basis, small single-bed adsorbers were

assumed up to 7 feet in diameter. For air flows requiring larger vessels, dual-bed

vessels were assumed. The largest air flow was estimated to require three 12-foot-

diameter dual-bed carbon vessels. The smallest was estimated to require one single-

bed 3-foot-diameter vessel. Capital cost of the VGAC vessels was estimated using

algorithms to calculate fabricated FRP vessel cost for the given diameter and height
and vendor information on carbon costs.

Operating and maintenance costs includes estimates of operating labor required, and

carbon usage based on the offgas flow and concentration for each case. Computer

spreadsheets using Freundlich isotherms were used to estimate carbon bed life.

Carbon replacement costs are based on offsite regeneration and are included in the
O&M cost for VGAC.

Catalytic Oxidation

Catalytic incinerator capital costs are estimated based on vendor-provided capital cost

estimates for specific flow cases, corrected to the case-specific air flow using a correc-

tion factor.

O&M costs for operator labor are estimated based on project experience. Utility

requirements are calculated for the specific cases, based on general vendor-supplied

information.
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Liquid-Phase Granular Activated Carbon
n

Preliminary sizing for three LGAC applications is provided: LGAC as a stand-alone

treatment system, LGAC as a post-treatment technology combined with air stripping,

and LGAC as a polishing technology following air stripping where air stripping is

sized to remove contaminants to below the existing NPDES permit levels for the
GWTP.

Preliminary equipment sizing and cost for LGAC systems is based on vendor informa-

tion for required empty bed contact times and skid mounted system costs. A 20

percent installation factor is used to calculate installed system costs, since these skid-

mounted systems require less installation effort than other technologies.

Operation and maintenance costs are calculated based on Fruendlich isotherm data

for carbon usage, and estimates of labor, analytical, and other O&M costs.

Ozone/Hydrogen Peroxide AOP

Preliminary ozone/hydrogen peroxide oxidation equipment sizing was performed using
in-house CH2M HILL worksheets based on known reaction rates of the contaminants

of concern for various oxidant feed ratios. Two ozone/hydrogen peroxide oxidation
designs were chosen, one which was smaller, with less detention and reaction time to

remove the pollutants to higher concentration levels than required for final discharge,

and another design that treats the contaminants down to the 0.5 ppb concentration

required for discharge. The smaller design was combined with air stripping to
achieve treatment to the required levels.

Capital cost of the ozone/peroxide oxidation system were developed using spreadsheet

algorithms to calculate installed cost of the system based on factors provided by the
literature and in-house CH2M HILL resources.

Operating and maintenance costs were also estimated using spreadsheet algorithms
based on factors for ozone/peroxide systems from the literature and in-house CH2M
HILL resources.

UV/Hydrogen Peroxide AOP

UV/hydrogen peroxide AOP capital costs were estimated based on vendor-provided
capital cost estimates for the flow and concentration cases documented in Table 1-9.

Installation costs were included as an allowance of 50 percent of the capital cost.

Operating and maintenance costs were estimated based on vendor-provided estimates

of power and peroxide dosage requirements. Operator hours, analytical costs, and

other allowances are based on project experience.
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Cost Plots

Figures I-1 through 1-10 are the results of the cost estimation. Linear interpolation

with two points was used in developing cost curves for both west hot spot and the

containment scenarios, while the position of the cost curves for the remaining

scenarios were estimated using a single point coupled with the slopes of the two

scenarios listed above (west hot spot and containment). Because of similar flow rates,

the west hot spot slopes were used for the east hot spot cost curves, and the

containment slopes were used to develop the eastside combined and westside com-
bined curves.

Potential inaccuracies may result as the curves are extrapolated to high and low flow

rates, especially those curves developed based on a single point (east hot spot, east-

side combined, and westside combined). Points were removed from the graphs where

linear interpolation at low flow rates predicted negative costs. Data used to develop

the cost plots are in Attachment I1.
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